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Introduc-t ion . \

This report is based on a set og’evaluation guidelines and instruments which
was’prepared for the purpose of evaldating the Comprehensive National Science Founda-
tion Program for Science Teacher Education at oMe University of South Dakota,_ '
At extensive profile of measures was, developed so that a toral evaluation as well
ds an evaluation of each phase could be obtained. - ‘o

v

The following general procedural informatian. is provided to help the reader
- understang the report which follows. ) ) . “
i} t . - ’ 4 ) . y ‘ ©

A. Basic Program Evaluation.Procedures and Instrumentation

.

.
-»>

N .
1.~ Participants (Descriptive information p. 4.)

Data recorded in this report were cﬁ%lected on participants in the}following

A

components , ; \\ : -

P4

<

: All participants in the Unitary CHEMS Cogponefit héld in_ the.summer of '72
’ All participants in the Unitaty Generaloggéence Component held in the summer
of '72 .
All‘participants in the 1972-197} Academic Year Component
. Pre- and posttest data were collected from the program participants in the
following selected areas (instrument used is shown in parenthesis) They were given
at the beginning and at the end of the program. . :
o

, a. Participants' science subject hatter competency (specific instruments

were developed f each component). , p. 13.

b. The nature of the science classroom and laboratery activities which
the participants\feel should be used, for secondary school science .

4

instruction (Science Classroom Activities Checklist: Teacher Percep- P
tions). p.15. to v
c. Participants understandiﬁg of science (TOUS-Test on Uﬁderstanding Science).
' p 17 . ]

d. Participants' attitudes toward mathematics, science, science teacliing,
and laboratory work KSemantic Differential Test in Science). "p.22.

Basic descriptive information about participants and their teaching situa-

tions was collected prior to program particjpation (spring .”72) by means of a teacher .
questionnaire mailed to them at their schools. Besides collecting basic descriptive
information (age, sex, grades and classes taught, etc)), this questionnaire provided
information on the age of curricular materials used and.variables which will be T
evaluated assBming there is a relationship to program impact. A post-test.was given d
to the participants of the summer of '72. irstitutes, in, the spring of '73, after ’
completion of g full year of “teaching. The questions were désigned to determine any
significant changes in the attitudes toward and applications of the séience

principles taught im the program after, an opporfunity to put theém into, practice

The Academic Year Component participants did not.receive the posxquestfonnaire since

the component was still in session and ghe interpretation of the results would-

assume a full year of instruction by the pa;ticipant after the completign of the program.
p21 ‘ . p ) /

‘

LAY

, Information on the operation of the Coﬁprehensive Program .Components was

collected from participants during the last week of each component by means of

~. questionnaites. Basic information on hdusing, communication, and other operations-type
information was collected. Questionngires were developed to account for speciﬁic

. differences in the operation of comp ents p.31.

b L
/A R ~ :
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2. Participants' Students (Descriptive Information p. 11.)

Pretest data was collected from participants’ 4§udents through 1nstru_en&s
.mailed‘to the participants in the Spring of. 1972, p3s or to the part1c1pant entering
* the program. A post-test was given to the participants students in the Spring of
« 1973 after the part1c1pants had completed a year of'teaching subsequent to their
" program participation. It should be noted that because the pre- and posttest data’
were collected in different school years, and because the students in a participant’'s
classes vary from one academic year-to the next, no assumptioh could’be made initlally
with reference to the equality of the two samples drawn. However, a pre- posttest
comparison of ‘the’basic des riptive information abeut participants' studenfs and
their school- related experances in the field .of science yielded no significant dif-
ferences between the two samples. The Academic Year Component participants did not
retelve the post-questionnaire since the component was still 1n session and the
\eterpretation of the résults would assume a full year of teaching ‘after the comple-
, tion of thé program. Therefore, no results will be reported with reference to the
< students of participants in the Biology or Chemistry sections of the Academic Year
Componeht. . _ - ) S A
. . _ ( , .
Information with speciflc regard to the sub;ect matter areas which participants
" taught was. obtained prior to the issuance of. pre— and ,posttest materials. The par-
ticipants—were“%htﬂ asked to test a class in the subject matter aréa most closely .
associated with the institute which they planned to attend¢ (e.g., CHEMS par;ic1pants *
‘.were asked to testtone .of their chemistry classes, etc.). After having been infqtmed
as to .the subject matter area of the class inr.which testing was ‘to be performed, the *
part1c1pants wete 1nstructed tg utilize the-follow1ng sampliné procedure.
] . . . . -
' "List all of 'the classes which you teach in this subject matter area ™ ’
according to the order in which you meet them in a typieal day (ox week,
, if you do not meet daily) . : ' PO
-b. 1f you haye one class™of the specified type, test ’that one. : S
If you have two classes, tést the first, . /’ ' ‘.,/
! : g

.

B N N S-S S BN O BE Ay SN N TN BN En BN e EE e
o

A Y
-

If_you have three classes,-test the second. < -

If you have four classes, test the second. .

If you, have five classes, 'test the third. ] -

If you have(six classes, test the fifth. . N
' ta

c. Please use the class selected by fhis procedure regardless of whether

yqp feel this is a typical’ class or not.

Data were collected in the following areas (1nstruments used are shown in )

parenthesis) . : . .
Y N - %

The nature of, the science activities® which the participants do use for

-

their science instruction as vieyed through the eyes of their students.

(Science Classroom Activities Checklist: Student Perceptions). p. 16 .

r - N t . v

b. Students' attitudes toward sciénce and other science related areas.

(Semantic Differential Test in Sbienc&) ‘p. 26

.

c. Basic descriptive information about participants students and their
school-related experiences in the field of science. (Student Questionnaire)
. , p. 11. \\ . . 4
] .
d. Students' understanding of science. (Test on Understanding Science).
' p. 20. ' _ - . .

. 4
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Each participant recejved a packet which contained ¥uffiCient material for

»~

1
.
- e
- =
L]
.
i

27 students and dist:ibusjenkzzgieeded as follows: \ P o
' Student #1 - Student Questionnalre . "\ ” . 7
.Sciencd Classroom Activities Checklist \ : &
. N Machdine Scorable Answer Sheet ' L

) Semantic Differential Questionnaire ‘
-1 . : ) « . .o
Student #2 - Studenéf Questionnaire
Science-Classroom Activities Checklist
‘ﬁa;hiﬁé~5corable Answer Sheet .

Semantic Differential Questionnaire

L
<

r

Student #3 - TOUS (Test on Understanding Science) with Machine Scorabl
Answer Sheet

~ *a -
~

L - . i
Thak,“?h a class of 27 students, the distribution would be as folldws}
4 \

- o P’

Student Questionnaire - : j

\
v

. 18 students . Science Classroom Activities Chrecklist ;
: . Semantic Differential Questionnaire -,
. 7 ' -
9 . . ' - (]

9 students -- TOUS (Test on Understanding Science)

In c¢lasses'which gontained less than Zf students the distribution remained’in
approximately the same-proportion -- 2:1. Directions for the admlnlstration of
these 1nstruments were included in each packet. P

Thef data from all the students of ,a.particular participant were combined re-
-sulting in a meéan student score fog each part1c1pant on each of the items tapped by
the instruments administered to the partlcipants students. . .

- . ’ * \ .

-
i

-

L}

3. - Data Analysis

* A&l data were coded, condensed into means wheré necessary, and put on cards
for analysis by computer. Descriptive informetion was generated using the Princeton ,
Statistical Package (P-STAT) Versions 3.04 and 3. 05 developed by Roald Buhler at -
the Princeton University Computer - Center in 1971. Significant differences between
participants' pre- and posttest scores were determined using a t-Test Yor Matched
Samples pnogram-wi%hin the package. - :

? N
/

-

- »

’

B. Organization of the Report
. The analysis and discussion Jf the’data which follows will be presented
in four sections. /These are, in their order of presentation: (I) Descriptive
Informat@agsggrParticipants and their Students, p. &4 ., (II) Fvaluation of Program N
Objectives, 13 ., (I1I) Program Pfocesses Evaxuation p.31., and (IV)Two Brief
~Summaries, p. 39. .

»
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I. DESCRIPTIVE‘INFORMATION ON PARTICIPANTS AND THEIR STUDENTS {
* - . .

A. Participants
Al " a

This information is based on a questionnaire that was’sent to each teacher. -
prior to participation in the Comprehensive Program. The program components
represented by the data are: (1) Unitarx.CHEMS Component (n=18), (2) Earth Science
Section of the Genéral Science Component (n=17), (3) Physical Science Section of
the General Science Component (n=18), (4) Biology Section of the Academic Year
Component ,(n=12), and (5) Chemistry Section of the Academic Year Component (n=4).

1. States Represented and Number of Participants Per State

Table I-1 provides information on thé areal distribution of payticipants

" by state. The data demonstrate that the Comprehensive Program at the University

of South Dakota has taken a regional focus. Lo )

-
4 .

-2, Age of Participants
' The mean age of the participants in the stotal program was 31.57 years
(S.D.=7.84). The range in age was from 23 to 62 years. The Academic Year Compo-
nent had, on the average, youngex participagts (X = 30); Unitary Component parti-
cipants were generally somewhat older (X = 32). .
’ [
3. Sex.oﬁ'Participants ’
[

1 . : )
About 91% of the participants were males. Approximately 80%Z of the partici-
pants in the Unitary General,'Science Component were males while all participants

in the remaining components'were males,

. -

47 Grade Levels at Which Participants Teach— . . \
\ .

R Table 1-2 provides information on“the grade levels ﬁt ‘which the participants
in the various prograt components taughtL) One. of the most striking characteristics
is the number of participants %ho _taught at both the "junior high" and "high
school" levels. Ovér 75% of the participants either taught full—time, or have
some teaching responsibilities, below grade. ten. , ‘

. . \}

5. Subject aught '

i
’

Table I-3 provides information.on the subject area or combination of areas
which participants\taught. Seventy two*percent,0f the participants teach more
than one subject and approximately 387 teach in more than two areas. NOTE: 15
participants could not fill out' the Teacher, Questionnaire mailed 'to them at their
school because their individual system could got, be measured or the lack of time
made it impossible. . The participants’' mon-response was appretiated siﬂce it lead
to accurkte and comp%egg data by those who‘did complete it.

s
»

6. Organizational Structure of he Part1cipants School System
PO . ,
Th¢ major organizational structures of 54 home school systems were: (1) R-6,

7- 8 9-12 (37%), (2) K-6, 7- 9 10-12 (33%); and (3) K-8, 9-12 ¢9%).

\ L

v
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. ' TABLE I-1 '
- - . <
T . AREAL DISTRIBUTION OF PARTICIPANTS -
- ’ : ‘ -
- C()MPREHENSIVE SCIENCE EDUCATION PROGRAM
. ' UNIVERSITY OF SOUTH.DAKOTA
- ‘ ¢
. o Number @ Participants .
L ’ > 0‘ . N . 20 . . o 49
Iowa |4 C S
South Dakota ~ U7 | -
. Nebraska > [
Minnresota 3
North Dakota 3,
New York -
I11linois . T
Kansas - '
. . \ N X .‘
- . . N 1 ’ .
- M t Nl‘r ' N
-’ - “" - -
* . P ), : \.
» ’*‘ - b -
s ~ - .
L3 » .
. . . . Regional Participation = %7 ..
. .. . . ,.”’ :. ¢
*UC = Unitary Chemistry Component (summer '72)
N R R .
UGS = Unitary General.Scierice Component (sm}mgr '72)
ot ) T : ¥
4AY' =" Academic Year Component (1972 - 73)-,-
. , r
. , .
Ll ) 5 X . ‘
1
' -
4 L
r’ ) " .
rL *
R J
. . g . _‘ i ’
- * ' \\
. _5- -

UGS |

AY

\ 2

vt
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- TABLE I-2

[3

Grade Levels at Which Participaqt§ Taught

[

-6- ' Ty

. ¢ \
Recorded by Program Component/Sections ¢
. - | L
' - Component/Section . >
“Grade ot : . o .
Level uc* UGS/ES* UGS/?S? AY/B* AX[C* Total
Elementary A | 1 ‘
7 3 2, 2 1 2 8 .
. . . —_~ .
8 1 1 SN L 2 fe L F
— st / '
9 4 ‘:2 a‘ % v 8,..‘ A
S 4' . v v 4 .’;'
3 / ) ‘
10 lm 2'.- i 1 5 )
© 1 . 0 .
N -
12 " 5, 0. X
5"'9 l 5 .‘- X 6 " ' *
/ ) L] .
7-9 5 3 8 ~ .
/,\ ! Ny . A
.’ LR
7-12 5 2 4 o b 4 ‘ 19
- ,
pou L . L) N
10-12, | "4 1. 1 6 12 T
£ . ¢
+ = ’ hd > » b
TOTAL 18 17 18 12 4 69
, 4\ ‘ . . ,:?
XUC . = Unitary CHEMS Component - — : -
. s T
N 4 ’ . * ~
UGS/ES = Unitary General Science Component - Earth Sciende Section .
. , . ) e
UGS/PS = Unitary General Scfénpe Camponent - Physical Science Section
. . ~ -
AY/B = Academit Year Component - Biology Section
AY/C = Academic Year Compénent -‘Chgmistry Section , q
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" General Science . 4

. Chemistry

\» Chemistry & General Science & Other:. - 1 ) .

*General Science. & Biology i' ' 1- . R |
" General Science & Mathematjcs -1 1 . . 2
. General Science'& Mathemaffics & - : o

. Physical Science & Biol&;y & \ L S v

.

. ) - <1,
Mathematics & Physiés - N ‘ | 1 S 1

. 3

co .. % -TABLE. I-3 S ,
( R . . \ o .
Subgect Areas the Participants Taught * Coe

°

"Broken Down b§-Component/Sections* 'y B

~ Uc - -UGS/ES UGS/PS. AY/B AY/C  Total -
. . PR e N '_' - <

Cﬁémistry
Earth Science -

a

[n]
'~ 3

\
*J-\Ni—‘

Life Science aﬁ DR | -7 1
Physical Science . - . 1. R ‘
‘Mathematics « -, 1 R
Biology v - 2 T
Chemistry & Biology -t o 1 T
‘Chemistry, & .Physics _ . 2
\E\Phy31cs & Phys. Science 1:-
Chemistry & Biology & Physics o 4 : ‘ ‘ .
Chemistry & Physics & Electricity <} ‘ T

P
’

1y . v -

T =W N N R

Chemistry ‘& Earth Science & Math . ,
.& Physics . o8 - : 1-
Chemistry & Bidlogy & General o T
Scierice & Other ” < . . - o1 1
Chemistry & Physics & General - -
Science & Other 20 S L . o 3
Earth Science & Life Science S e 2 1. . 3
1
1

[

Earth Science & Physical Scienge ) . V1 4
 Earth Science & Biology ° ' . e 1° ..
“ Earth Science & Physical Science & ' L) i
Mathematics v B | . ot Tl
Earth Science & Biology &- Life . ' L
Science & Other ' e 2 L2

Other — '. 2 1 - : .3
Life Sciefice & Mathemati ’ 1 , 1
Life Science & Biology : 2

Physiology & Drug Education - ) 1

Biology & Other . " "3

' *See p. 6 -for the abbreviations:
. [} .

Toral , ., C 16 13 10, .02 8 .. S4

A -

N v T N
” . b - .

,...
‘3
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7. Years of Tedching Experience K~College . - ‘ i o
Approximately nine percent of the participants had teaching experience at the
elementary school level (grades K-6). The mean number of years that”these people

had taught at the elementary school level was 5.2 years (S.D.=2.71): - Ll
vt Ninety eight period of the participants had experience at the secondary school
level (grades 7-12). The mean,number of years of experience at the secondary school
level recorded by program component is provided in Table I-4. -+ . .
. , .y /n U : R . - h . -
. TABLE I-4 .
. i ‘ o .
o~ _ Participants' Mean Years of Secondary School Teaching Experience .ot
‘Recorded by Program Component/Sections -~ _ . .
" * Component/Section .
YT ue . UGS/ES ‘. UGS/PS . AY/B . AY/C . . Total e
» (n=16) " (n=13) (n=10) . (n=12) . _(n=3) + (n=54)
, ' - . 4 ' ’ .l . .
: % 'S.0. ¥ S.0. X * §.D. X s.D. .x S.D.> %X _ S.D.
Years| 6.75 "3.83] 7.61 6.27 ‘7.111 5.3416.08 2.89| 7.66 1.69}6.92 4.61 )
" None of the participants had expe%ience teaching at the.colleée level. "
a
8. Participants Attitudes Toward the Textbook Materials They Were Using . 13*
(1like 5 to'1 dislike) . . ‘ ¥ ) _
v . - . ' 5 L3 o ‘ )
) T . TABLE I-5 - e C g .
Participants Attitudes Toward the Textbook Materidls {hey Ustd .
In Théir Teaching Recorded by Textbook Subject Area : '
» ~“l - N

.
l'
l |
A
.
l |
.
.
.
I‘
.
"
.
l\
I‘
.

Content Area ‘ .

3

®  ‘Chemistry Earth Gemeral Physical Physics :Math Biology

v - . * " Science Science. Science S
o ‘ (n=18)  (n=17) - (n=17) (n=10)  (n=13) (p=19) (n=22) °
'.‘f' N N o' ) ' : . “ )
» “ X % - % X - X . X R
Attitudes Toward ) ‘ : o )
Textbook Materials _ . HE . A D . ’
. (like 5 to 1 dislike) 4.28 T 3.5% 3.29 4.00 . 4.23 | 3,95 | 3.41
_/ e ‘ ] ‘ Fl
o -
N As indicated in Table I-5; the participants held a moderately positive view of
the materials they used for their teaching. Earth Science, General Science, and Biology
materials hold the lowest ratings. In the areas of Earth Science and General Scierce
this may be due to the lower Amplementafion rate of newer curriculum project materials
a8 compared to chemistry and physics. '’ . : o ~,
- i = . * -~
- '
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l . C 9. 1 Textbook Méteria:ls' Used by Participants ) ) - 7 S
“ L ’ \ Part"icipants were asl‘ced to record the textbook materials they were using. ) . .
a’ ‘These textbook materials were tabulated. Only the most frequent textbooks - .
; l reported will be attached to this report. A tabulation of all books being used, ~
-7+ has been, compiled. S , . ! ) - . N
ce o ~ s ’ ,” © T ' » ' ’
l . The most frequent textbooks used by participants are tabulated by subject |
- areg in Table 1-6. ‘. . ) e _ ’ .
. " -l . “,‘ &. . . ‘
l‘ sv .~ ey TABLE I-6 . - |
;‘ . ‘Tabulation of gextnoek Title Frequency by Subject . ¢
] l Subject RN by N Title - & ; +  Frequency
S N Biology Ot?to, Towle - Modern ‘Biology. - - . 11 |
l ; - Morrison, ,Cornett Tether - ‘% thsiologz l963 & 1967 5 -
Total Teachers Reporting . g - 28 o
- Earth ScienCe ‘Ramsey, Burkley et.al. - Mogern. Earth Science, l965 . - 6 '. ) |
e — Navarra,. Strahler - Our Plahet In Space, l967 Dk 2
S Total Teachérs Reporting - . - 12
. Chemistry -Metcalfe, Witliams, Castke - Modern Chemistry, 1966 3 .
D e T ‘ Smoot, Price, Barret '« Chemistry-—A Modern Approach, ‘1268 "3
Dull, Metcalfe, Williams = Modern Chemistry, 1962 & 1965 3
, ' o * . Total »Te'achers.Repgrting. . . ‘ -19 .
7 '] General . . Brandwein, Stallberg, nurnet‘t - Life-Its Forms & Change$, 1968 4 K .
; Science Brandwein, Stallberg, Burnett - Energy-Its Forms & Changes, 4968 3,
- ' Davis, Bu:nett Gross,‘ Johnson - Science: Discovery & Prjress,
. ' 1963 2.
- , Navarra, ‘Zafforoni - Today's Basic Science, 1965 & 1967 2 ,
' : -Tota} Teachers Reporting Lt . . ] *19
Physical ‘ 'Introductory Physical Science Group, 1967 *{ . ‘ '3 TN 7;
Science Brooks, Tracy, et.al, - Modern Physical Science, 1966 \ 3. o
e Tracy,” Tropp, Friedl ~ Medern Physical Scienc¢e, 1970 to 3 . ‘
~Tota1 Teachers ,§eporting : ] ) 11 ®
‘. S .
l "Physits - ) Harvard»Project PMsics 1 - - 5
. pull, Metcalfe, Williams, Modern Physics, 1968 3
.. . Taffel - Physics-Itg Methods & Meanings, 1969 2 ,
. . ' ~_ Total Teachers Reporting T 14
. b ) .~ a ’ . ) ) )
- 10, Publicat'ion Date of the T.extbook Used By Participants ,
i
~ o~ oy
The appro;cimate megn publicdt:ion date of the textboolfhaterials being used by

participants for their teaching was 1967. The mode was at 1968. I'here were materials
béing used, however, that were published in ,the early 1960's and one participant was
#' " using materials published in 1960 A complete breakdown may be found in Appendix 6,
. . P.6l.

N -

11, 'Do Participants' ClasBYvom Activities Include Laboratory Work?’

. Ninety percent of the participants indicated that their students Were pro- *
' vided with the opportunity to be involved in laboratory activities.
e

7 - -
. ¢
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4 . ¢ _9_ -




*

,. I .
.

p

«

a

v

- N - -
. .
.

*,
»

l. -
o~
*

12. Amount of Time Provided Fbr Laboratory Activities .

.
.t

>,

R . »
\‘/
SN

;‘“' : Thq.mean time that participants spent 1n -the science laboratory per class
7y

bwrper week was approximag’;y 71 minutes. This would be equivalent to about 1k

- class periods per week. Further anakysis of the data shows that the ‘time
allocated to ~work, in thee laboratory is not consistent across all subJect matter
areas. -

.

Participants spent approximately 54 minutes per class per week in doing
laboratory work with thei general science students. Physical science classes
were noted as ‘spending approximately 84 minutes per class per week (participants
using IPS were found to spend approximately 170 minutes per class per week).

Life science and earth science courses were found to involve laboratory work
about 63 and 73 minutes per class per week respectively.

~

Institute participants teaching' chemistry indicated they spent about?86
" minutes per class per week in the laboratory. Biology and physics courses were
found to involve\{aboratory work abgut 72 and 73 minutes per class per week réspect -
ively. . p . ,
~.»13. Participants' Rating of Thejr Laboratory Facilities (5 Excellent to 1
Non-existent) , B .t ’
I'd

»

-

£
The mean participant rating for their school's laboratory facilities was
, 3.11 (S.D. 1.28). Unitary Physical Science and AY chemistry participants rated
their schools' science facilities somewhat lower than participants from other
compgnents. It may:be trge thdt if participants begin to use*the laboratory
. mo%e] their feelings towdrd the adequacy of their present - -facilities will be
less positive.’ -

*

14, Participants Rating of Thgir Laboratory Equipment and Materials

"(5 Excellent to 1 Non—existent)
. .

The mean partioipant rating of their schools labbratory equipmeat and
materials was 3.38 (S.D. 1.10). Unitary Physical $cience and AY Chemistry
patticipants rated their schools' science equipment and materials somewhat lower
than did participants in other components. Again, if participants begin to use the

" labpratory more, their feelings toward the adequacy ef .their equipment and mat-
erials may change.

15x> Do Participants' Students Use A Laboratory Guide? ¢
- L4

Approximately 70% of the ‘parti ipantsrregponded that their students do use
a laboratory guide. The aver ublication date for.laboratory guides used .
by participants' students was&§g66 0f the participants who indicated that their
students do use a laboratory guide, 637 use laboratory guides which accompany
their textbooks, 227 write their own laboratery, guides, and 15% use laboratory
guides which originate from miscellanebys sources. ‘

-
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B. Partic{pants' Students :

This descriptive information on Unitary pérticipants’' students was obtained via
student questionnaires that were sent to participants for distribution to a- select .
sample of the students whom they taught. These questionnaires were mailed in the
gering of 1872 to each teacher prior to participation in the Comgrehensive Program
and again in the.Spring of 1973 after the participantq\ ad compldted a year of teaching
subsequent to their program participatioh. The sampling procedures utilized in the
collection of this ,student.data are delineatéd on page 2 . A pre-posttest ‘comparison
of this basic descriptive information about participants' students and their school-
related experiences in the field of science yielded no significant differences between
the two samples drawn. The following items make up the sample description information.

8

1. Sex of Participants' Students , ) ' .
' Approximately 54% of the participants' students in the pretest were males .
The post-questionnaire was Split exactly half and half; 50% males. : -

- Ty .
2. Age of,Participants Students

The mean age of the Unitary participants' students in the pretest was 14.59.
The range in age was from 12 to 17-years. The General Science Component had, on the
average, younger participants' students (X = 14.08); CHEMS pagticipants' studentg were
generally somewhat older (X = 15.44). There was no significant difference in ths
post-questionnaire. T ‘ 3
\O >

1

3. Grade Level of Particpants' Students .

{

The mean grade level of the particjipants' students was 8 81 in the pretest. The _
range in grade level was from 5th grade to 12th grade Participants in the General
Science Component had, on the average, students at 2 loder grade level (X = 8.18) than
participants in the CHEMS component (X = 9.86) as is to be expected The're was no
significant difference in the posttest. ) L
. . N
4., How Many Full Years of Science Have Participants' Students Had Since’

They Entered the 5th Grade (Including the *Year in Which the Questionnaire

Was Filled Out)? ~ . - .

The students of participants in the General Science Component reported le§§
year of science instruction sipge the 5th grade (x = 4.03) than the $tudents of
part cipants innthe CHEMS Compoﬁént (% = 5.40). in the pretest. This discrepancy may
be,accounted fer in terms of the differences jin age and grade level between the stu-
dents of participants in the two components. *There was no significant difference in
the post-questionnaire. , .

4
.

5. Do Participants' Students hike Science? (Like 5 to 1 Dislike)

The students of participants in the Unitary Components indicated a moderately
positive attitude toward science (X = 3.62) in the pretest.., Again, no significant
difference (X = 3.53) on the pre—post comparison.

6. Do Participangs' Sqfdents Like the Science Course Which They Are Currently

Taking? (Like 5 to 1 Dislike) ]

7 In general, the Unitary participants' students had a fairly positive égzitude
ard the science course which they were taking at the time of the pretest -
= 3.43). There was no significant change in the post-questionnaire (X = 3. 43)

’

Z. Do.They Plan to Take Any More Science Courses?”'(Yes 5 to 1 No)

-

The mean of the responses indicated a 'possibly' response (3) throughout all
components. The scale was 5-Definitely Yes, 4-Probably, 3-Possibly, 2-Doubtful, "’
1-Definitely No. -There was no significant difference in the pre-post comparison.

-11- 2 L)
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8. Do They Plan to Go‘}nto a Science Ur Science Related Career? (Yes 5 to 1 No) |

> ‘ N .

The mean response“was:edging on "possibly" (X = 2.56). The standard deviation
was small (.2) imddcating a stiong "I don't know' trend on both pre and post
JAnstrumerts. \ © .

N «
~ ~

9, °The Student’s Last Repbrt dérd Grade (A-4 to O F) con
. This indicated a lower grade fq;rthe general science courses. The mean grade
there was "C". The mean grade, in the chemistry and biology courges was "B".™ Again,

there was no significant difference between pre and post. R
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II. EVALUATION OF PROGRAN OBJECTIVES

'Analysis and Discussion of the Data ) . .

o ' A
k N
The analysis and’ discussion w111 be carried on with reference to the particular
‘' area which wrs being evaluated. = . : T ,
. ’ ‘_ . ]
A. Subject Matter'Compétency . , L Ol ]

’

The assessment of participants' development in subject matter, competency will be.
presented under the heading of eath program composient. This is donhe because specific
instruments were generally used for each individual component due to, the-needs of
the participants and the nature of the subject matter being studied.. The instruments
are directed toward assessing the major subject matterx competencies which teachers
should have in order to ‘teach the subject or subjects being emphasized in the pro-
gram component. The instruments were administered og a pre~ and post*participation
basis. Means and standard deviations for this area may be found in Appendix 1, Tables

3-6, p. 45. \

[

. 1 ‘Unitary CHEMS Component ) ) ! .
. N . - a
The CHEMS Component was directed at developing’the chemistry subject matter
competencies necessary for participants to teach CHEMS chemistry. Emphasis was
also placed on familiarity with CHEMS curricular materials, particularly with refer-

ence to laboratory activities.

. The subject matter competency of the CHEMS participants was assessed on a pre-
and post-participation basis using the 1968 version of The Americadn Chemical Society
Advanced High School Chemistry Test. However, an error resulted in the data in
this section being not suitable for statistical analysis. A general conclusion
from the data which is_available would appear td be that the participants did
achieve increased competency ih subject jmatter by the completion of the CHEMS

.. component. .

2. Unitary Generai Science Component ' .

The Unitary General Science Component was composed of 34 participants of which
16 worked with the Earth Science Curriculum Project (ESCP) materials and 18 worked
with Introductory Physical Science (IPS) curricular materials. Therg was a common
mathematics program directed at providing the mathematics proficiency needed for
working with either set of curricular materials.

-~

a) Earth Science and Physical Science Mathematics Compentency
$ N .
A general mathematics test was deyeloped which assessed the desired matliematics
competencies necessary for,tgachérs who would teachgihe curricular materials empha~
. sized in the General Science Component. The Earth ahd Physical Science partici-
pants had a significantly greater (p <<.0l) general mathematics competency at the
completion of the General Science Component than they had when they began (shown
in Appendix 1, Tables 1 and 2, p. 45.). .

b) Earth Science and Physical Science Subject Matter Competency

Earth Science participants had significantly greater (1 << ,01) subject matter
competency in éarth science at the end of the summer program than they did at the
beginning. This is shown ih Appendix 1, Table 3, p.45 .

» .
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The Physical’ Science.participants also had significantly greater (p <.01)
. subject matter competency at the end of program participation than they did at the
beginning. This is shown in Appendix 1, Table 4, p. 40.
S w Based on the information available, it is'rea§onable_to infer that the General
Science component resulted in participants gaining significantly greater subject
_matter competencies in geieral mathematics and th2 ucience areas studigd.

3. _Academic Year Component / Biology Section ’ \ K
b .* N 1Y - .

The subject ndtwer competepcy of the participants entering thefBiongi Sectijon )
of the wf Component was assessed on a pre-post participation basis using a graduate ‘
exam developed by the University of South Dakota Biology Department. The exam con-
sists of 125 items divided into the following subscales, (A) Animal-Apatomy and
Development, (B) Plant Morphology and énatpmy, (C) Genetics, (D) Cell Physiology, -

(E) Ecology, and (F) General Biology. -

Aithough participants.in the‘Biology‘Section of the AY Component ‘did show
gains on all subscales and the composite when pre- ard posttest scores were compared, °
Table 1I-1 indicaﬁes that none of these gains were significant at the p < .0l level.

xt 5 3,17 to be significant at the .0l level

4. Academic Year Component / Chemistry Section

' The means are shown in Appendix 1, Table 5, p. 47. .
, ,,«?/ ‘} ~
l . _ TABLE II-1°
" t-Test for Matc?ed Samples Comparing USD Graduate Biology . "
&I S N Bxamination Pre- and Posttest Scores. ) Y
! ‘v
o AY/B Component ‘ ' ) K
' . & Subscale A o .11 . ' o
t Subscale B Lo 2.47 h ‘ J -
-, . . ™~ ’
I t Subscale C - 23
N 1
' t Subscale D . .41
' t Subscale E T - 1.65
' *
t Subscgle F . .75 .
t Composite !" 1.56 . ¢ )
* ‘ , . I
Degress of Freedom 10* -

4

.

The subject matter competency of the partifipants entering the' Chemistry Section
of the AY Component was assessed on a.pte-post participation basis using a broad

chemistry subject matter exam developed at the University of South Dakota.

A*com-

parison of the pre~ and posttest scores yielded a t value of 2.00 which indicates

a4 gain by these participants.

However, because of the small number of participants

in this institute, (N=3), a t value of 9.93 would have been needed in order for

this gain .to have reached statistical significance at the .0l level.

may be found in Appendix 1, TabBle 6, p. 7.
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B.: Instructional Activities Which Participants Feel Should Be Used and Those
They Do Use For Their Instruction ’

+ 1. Classroom and laboratory activiiies which partigipants feel should bge /"

used for -science instruction. N

s . ! ' . ) .o .
Each participéat respanded to the Science Classroom Activities Checklist: N
Teacher Perceptions (SCACL:TP) immediately before and after program participation.,

This inbtrumedt is directed at determining the nature of the science classroom and’
laboratory activities which the teacher feels "should" be used for secgndary school
scien@k instruction. The cheeklist is scored according to whether tkg¢ teachers' |
responses are correct in terms \of the activities which are thought to t impley>”
ment the aqverall objectives bf)science education. The SCACL:TP is divided into
seven gubscales which are: .(A) Student Classroom Participation, (B) Role of th
Teacher in the Classroom, (¢) Use of Téxtbook and Reference Materials,_ (D) Design
and Use of Tests, (E) Laboratpry Preparatiom, (F) Types of Laboratory Activities,
and (G) Laboratory Follow~Up Activities: The individual questions composing the

subscales are in Appendix'?, Ta?lg 1, p. 62. '

The CHEMS participants entered the program in rélatively good agreemenf with L
educators ‘as to the typ¢s/of activities which should be used for implementing science
edycation programs, and, in general, they maintained this agreement. This is shown-
by the means and standard deviations for the SCACL which may be found in Appendix 2,
Table 1, p. 48. P | - -

N

Table".11-2 providég information which shows that the CHEMS pérticipanté' SCACL:TP
posttest mean composite-score was mnot significantly different from their mean prete%f

8COTYe, . i v P

+

- ) ‘ ’ TABLE II-2 ,
. . , . L
t-Test for Matched Samples Comparing Science Classroom Activities
Checklist: Teacher Perceptions ?re—;qn@ Posttest Scores

) . ¢ Cofiponent/Section

' ' quc 4 UGS/ES UGS/PS - AY/B AY/C
¢ Subscale A 1.60 [ .81 - .27 .00 *1.00
t Subbcale B 1.41 .90 .94 .00 1.73
t Subscalé C’ .32~ - .52 1.05 | Zuss - 1.00
t Subscale D - 1.6 - .29 _1.45 ' .00 2.00
t Subscale E - .52 2.74 .00 L 1.85 - 1.00
t Subscale F .29 ‘.72 - 44 - % .00
t Subscale G .91, .32 4.24 -1.14 .00 !
t Composite .67 .66 1.94. - 1.05 - 1.11
Degreeé of Freedom _ 16 15 16 10 2
lﬁuimum t-value -,

to be significant  2.92 " 2.95 3.17
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.~ . The SCACL:TP pbsttést mean composite scores of participants in-the Chemistry

3

L 4

o -t

The SCACL:TP posttest mean compositg scores of participants:in the Earth
Science Sectign of the General Science Component were not significantlx different

from their mean pretest composite scores. An analysis of the subscale t-test valuc in .

Table II-2 also indicateés no sipnificant pre—posttest chanpes on any of the sub- Y
'S(‘dl(“\. : - ‘ ’ ’ v . - ’ -
A 2 . - :
Stable 10 provide® Intormat fop which shows J{hat the Phystoal Sodence partleld

pants' (General Science Component) SCACL:TP posttest mean composite scores were
not significantly different from their mean pretest composite scores: Subscale
analyéiﬁ.reveg}s, however, that they did demonstrate significant pre- posttest , .
changes on Subscale G (Laboratory Follow-Up Activities). This reflects a changg
on the part of the participants toward an increased utiltization of follow-up
activities in conjunction with student laboratories.

Information is provided on Tabl@JﬁI 2 which shows that the Biology parficipants'
(Academic Year Component) SCACL:TP posttest mean composite scores wera not signi—
ficantly dlfferent from their mean pretest composite scores. An analys1s of the

subscale scores alsoy indicates no significant pre-posttest,.changes on afdy of the
subscales. . *

Section of the Academic Year Component were not significantly different from their
mean pretest comiposite scotes. An analysis of the subscale scores alsg indicates
no significant pre-posttest changes on any of the subscales. - The extremely small
number of participants in this component, (three), should be kept in mind,s however, -
because of its effect upon the degrees of ffgedom when calculating the t-tests.

In general, the participants entered the @rogram in relatively good agreement .
with science educators as to the type of claéﬁ;oom and laboratory activities which
should be used for science instruction 4s showﬁ in the means found in Appendix 2,

Table 1, p. 48 . The program components contributed positively in several areas
toward strengthening this agreement., - ..

. , N .

2. Classroom and Laboratow Activities Which Partic1pants Do Use For Their

Science Instruction . . -

The types of classroom and laboratory activities which the Comprehensive
Program participants do use for scierice instructionwere assessed using the Science
Ciassroom Activities Checklist: Student Perceptions (SCACL:SP). The nature of
the activities the students perceived their teachers to use was assessed in the
spriné of the year previous to their teachers' participation in the Comprehensive
Program and again in the spring of the year following program participation
The SCACL:SP is a parallel instrument to the SCACL;TP discussed previously. For
the sake of convenience, the seyen.subscales into which the SCACL is divided will
be enumerated again: - (A) Student Classroom Participation, (B) Role of the Teacher
in the Classroom, (C) Use of Textbook and Reference Materials, (D) Design and Use
of Tests, (E) Laboratory Freparation, (F) ' Types of Laboratory Activities, and (G)
Laboratory Follow-Up Activities. The individual questiomns composing the subscales

are in Appendix 7, :Table 2, p. 65. Means and standard deviations for the SCACL may -
be found in Appendix 2, Table 2, p. 49.

°

Table II-3 provides information which shows that the CHEMS participants' students'
SCACL:SP posttest mean composite score was not significantly different from their i
mean pretest score. An analysis of the subscales reveals no significant changes
in the specific areas measured by the SCACL:SP. © . .
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) . TABLE II-3 » _ ji?\

-

—Test for Matched Samples Comparing Science ClassroomMctivities

Checklist: Student Perceptions Pre- and Posttest Scores )
‘_____L_lhmmponent/Section, ‘ ’ ) -
, . UcC UGS /ES UGS /PS :
 Subscale A" , 1as | 1 29 o ]
t Subscale B 1.88 EET N ) ‘
t Subscale C "1.83 100 # 1.37 . '
Subscale D .66 48 | 353t o )
t SuPscaLe E .35 -‘—1.24 . Qé .o,
t Subscale F 2.07° | "-1.35 1.76 L ‘
-+—Subscale G - L9s | a7 1.7 - . . -
t Composite 129 | - 16 11.88 ‘
Degrees of Freedom 11 8 10 '
Minimum t-value to be 51gnificant N . i "
at the p< ¥01 ¥ 3.1 . 3.36 3.17 ‘ -~ .

* of the activities which were being utilized in theiY science classes. An analysis
of the subscales reveals no significant ‘changes in the specific areas measured by .
the SCACL SP in Table II 3. . .
. . i .

‘posttest changes on Subscale D (Design and Use of T’ests)

N o

The students of participants jn the an‘ﬂ Sc1en9‘ ion of the General Science .
Component did not demonstrate a signifidhnt change their overall perceptions

. Table 11-3 prbvides informatipn which shows that, the Physical Science par ici-
pants students'. (General Science Cbmppnent) SCACL: SP posttest mean composite
scores were not 51gnificant1y different from their mean pretest composite scores.
Subscale analysis reveal, however, that they did demonstrate significant. pre-

C. Understanding of Science p

w’
1. Participants’ Understanding of Science
.""- [
Each participant responded to the Test ‘on Understanding Science.(TOUS),
both previoys to program participation and .at the completion of the program. = The
TOUS test is divided into three subscales which are (1) The Scientific Enter-
prise, (2) The Scientist, and (3) Methods dnd Aims of Science. Ifeans and stand?rﬁ
deviations for the TOUS may be found-in Appendix 3, Table 1, p. 50 # ,
. { ..
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The composite mean ¢f the pretest scores for all participants is 40.74.
A comparison of this TOUS mean prétest score to Table II-5, indicates that the
. barticipants, on the average, ranked at about the, 87th percentile when compared{
to the 1960 national samfle of twelfth grade students., The post-component composite
scores have a mean of 41.68. This indicates that after having completed the
program, the participants, on the average, ranked at fhe 89th percentile when com-
pared to the 1960 nati6nal sample of twelfth grade students. Probably the most .
meaningfui aspect of this comparison is that the part1cipants ranked near the .
90th perceptile when compared to a national sample of\twelfth g%ade students follow—
1ng'their/§rogram part1c1pat10n. L . N Lo .
Further study of the means on p+ 50 shows that all components\xith the excep-
tion af CHEMS, and the’ Biolegy.Section of the Academic Year Component demonstrated
ga1ns on the JOUS when pre-component and post- component composite scokes are com-
pared Table II-4 provides information which shows, however, that non of the com-
ponents demonstrated a significant change in their performance on the TO\S.

4 .

TABLE II-4 :

o oo t*Test FOr. Matched Samplék/éomparing T
A TOUS Pre~ and PoSttest Scores,
. Minimum t-value
P o DiErees to bé signifi-
Component / t for t for t for ..9 t for -of cant at .
Section Subscale 1 Subscale 2 Subscale 3 Composite Freedom p< .01
< &
uc T - .37 -/ +33 - .59 --.23 ( *16 2.92
UGS /ES 1.34 1.98 .88 "1.41 15 2.95 !
: P 1_ ot —_ - - A —
UGS /Ps 1.94 .60 1.12 1,50 |- 16 - 2.92 -
AY/B - .64 ~ .91 .15 - .45 1710 3.17
AY/C -1.00 - .38 - .76 -4,00 | . 2 « 9,937
T : . .“4 ’
‘, . . . - . . ‘

. TABLE II-5 provides percentile ranks based on a nationwide sample of 3,009 .
public and ptivate scheol students tested in October, 1960 (This is the only
normative-data of which the author. is aware). . .
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TOUS

Total Score |,

48
v47
46
45
A
43
42
41
40

39

¢ 38

- 37
36
35
34

- 33

< 32

C31
30

29
28
27
26
25
24.°
23
22
21

' 20

v

19
18
17
16\
15
14
13

Mean Score

" TABLE II-5%*

TENTATIVE NQRMS -- Test on Understanding\§ciegce (TOUS)

Percentile Ranks for High School- Students*

Grade 9#

L.

99
98

97

-94 -

90
85
81
©75
69
64
58
52

45

38.

32
27
~22
17
12
10

29.47
Standard Deviation 6.03
Number of Students -

s o

198

Grade lé

99

98
97

96,

94

>"92

91
89
86
84
81
77
72
67
63
58

52
46
40
36
32
28

23

19
16

SRR -V RNy

28.58
7.66
1064

f

7

v

99
98

Grade 11

97

96
9%
92
90
87

84
81
78
74
69
64
58
52
46
41

36
31
28
22
18
15
12

9

7

5

-4
2

¢ 1

31.57

_—Q\

d

7.02:
994

99

98
96

.95

93
90
88

85

82

- 78

74
69
63
59
54
47
41
‘36

.32

28
24
20
16

" 14

12
9
7
5

4
3
2

1

Grade 12

’

32.25
7.38
753

*Based on a nationwide sample of 3009 public and private school students tested in
October 1960. (The means and standard deviations are based on 2980 of the 3009 stu-
9th Grade, 198 students; 10th Grade, 1055; 1llth Grade, 985;
#Figures for Grade 9 should be used with caution, since they are based on a reldtively

+ dents?

aken from TEST ON UNDERSTANDING SCIENCE, Manual for Administering, Scoring, and

;zll sample group.

Interpreting Scores, Educational Testing Service, 1961.
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12th Grade, 742.
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2. Participants' Students Understanding of Science

Participants' students responded'to the Test on Unders;and1ng,Sc1enbe (TOUS)
both previous to their teachers' program partic1pation and a year after completlon of
The student TOUS is a parallel instrument to the teacher TOU'S dis-
cussed previously. Means and standard deviations for the TOUS may be found in . .
Appendlx 3, Table 2, p. 51. . .

-

All components for which'we have complete data, with the exception of CHE
demonstrated gains on the student TOUS ‘when overall pre-component and post-compgnent
scores are compared. Taple II-6 provides information which shows, however, thaf™
none .of the components showed signif{cant changes. ) N

= . % &

It is nterestlng Eo note that a comgé;;son with the 1960 nationd norms . shows
that' CHEMC part101pantS students (gratle 11) score, on the average, betWeen one and
one and one- half points lower than the eleventh grade natiogagl sample.d The' éarth
and physical science participants' students (grades 8 and 9) score, on the average,

approximately four points lower tKan the ninth grade national “sample.

= L4
TABLE 1I-6 . : .
t -Test for Matched Samples Comparing _ ’ . P
, Student TOUS Pre- and Posttest Scores . N T
Y . . 4 .
. ) {1 . . ~ Degrees Minimum t-valué.
Component/ t for t for t for t for - of to be signifi-".
Section Subscale 1 Subscale 2 Subscale 3, Composite , Freedom cant at pe .01
e - .52 - .52 ~1.14 -.93 7 .35
- - < . Rt 4
UGS/ES 1.16 106 2.06 . 1.38 5 + -7 4.03
UGS /S - .67 15 .28 .07 f 7 3.50
] v '. «
rd = /
v q
e .
// * /,. )
o~
N . A */
® . "r . N .
‘1‘%&3 " - ‘
-_" A * *
- ’ \ -
+ : [y
. rlé; ' \

- ' ~20-
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D. Affigﬁdes of Participants and Their Studentsy

1. Participanrs ol e e e # S ’//

Three important pre-posttest variables on the Teacher Questlonnalre measure
program impagt. . The..measures corsist of the mean time the participants' class spends
,in the laboratory, the participants'.attitudes toward teaching (Like 5 to'l Dislike),
and the participants attitudes toward their students. The Teacher Questionnaires |, .
were very well ‘rec¢eived by the par:icipants They appreciated the questions and )
responded well, resulting in very ¢éomplete and concise data. The individualized pro-
grams had trouble and some . found it and the student questionnaires impossible to

- complete. / , . ‘ e

§¢ ' ' ’ ' . N

. ; : . > ’ -

"Table II-7 shows the matched t-test value for the comparlson of lab time. K The
Unitary CHEMS Component did increase signlflcantly in the amount of time spent in

the lahoratory. The other componént/sectlons did not ‘change significantly iIn this {

variable. The means ‘are in Appendix ‘5, Table 1, p. 60,

¢ - / TABLE I1-7 .
.. ;‘ . 8 ) . . & . ‘. )
: t-Test for Matched Samples Comparing C
Partigipapts' Pre and Post Actual Laboratory Time (Minutes) "
. ‘%i: . R . i '
o Component/Section ] - .
L3 ) ) : * .,
4 . uc UGS/ES UGS/PS Total ) e
N . . ' ’ *
t<Value , el - lm; - .64 . 1.36
© L d -
" pegrees of Freedom 10 ) 5 L5 ' 22
Minimun t-Value . o '
to be_ si ificant " 3.17 4.03 4.03 2.82 -
at p < ! .. * Pl .

Table I1-8 is the t-Test of pre- and posttest attitude toward teaching. Although
,ﬁhe trend is toward a more unfavorable attitude the means (Appendix 5, Table 2, p.60 .)
shpw a very high attitude toward teaching. .

>

. TABLE II-8 P
E t-Test for Matched Samples Comparing .
. Participants Pre and Post Attitude Toward Teaching
,' / hd -
* ' " Component/Section
- uc " UGS/ES - UGS/PS Total
t-Value .« -l.64 .05 -1.98 T -1.82 '
begrees of Freedon 11 . A 6 RN 7 . 25
‘Minimum t-Value - C
to be-significant ) 3.11 3.71 3.50 2.319 : !
at p < .0J y , )
. ; .
6 A ' -
' /" ..2.1&) . -~
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_integral values ranging from one point for the least favorable response (e. g. bad)

Table II-9 holds the t-test values for "the comparison oft the participants' pre-
and posttest attitude toward their studénts. There is.no apparent overall trend.
The Unitary CHEMNS Lomponent has a rising, attitude while ‘the Unitary Ceneral $5¢lence
C9mponent indicates a trend toward declining attitude. .The means are in Appcndlx S,
?able 3, p 60 .

. v .

Lo TABLE 11-9‘ .
. t~Test for Matched Samples Comparing ' ) _;-
) . Participants' Pre and Post Attitude Toward Their Students
. v - lh - *
Component/Section .
‘ < ue UGS/ES  UGS/PS - Total - - .
. ' T e
t-Value .95 - .39 . -1.4%p - .13
Degrees of Freedoh 11 7 . 7 a%. 27 Y
S . N S; ‘
Minimum t-value - .
to be significant 3.11 -+ 3.0 . . 3.50 2.77 B
at p < .01 - ) ’ oL ’
] -

— N ?

Attitudes toward several, aspects of science were-assessed. u31ng the Semantic.
Differential Test in Science developed by Dr. James Gallagher of the Educational
Research Council of America. This instrument was developed for use with the Test
Every Senior Project. The Semantic Differential Test in Science was used in '
assessing the attitudes of Comprehensive Program participants both pre- and post-
program, .

2

The concepts evaluated by teachers were: ) Mathematics, (2) Science, (3) Sci-
ence Teaching, (4) Teachers, (5) School, (6) Lab;@ftory Work, (7) Scientists
and (8) Myself. These eight concepts were evaluded in terms of sixteen bi~polar
scales. The bi-polar scales wexe classified into.four categories--evaluation,
potency, activity, and personali'ty. A five-point differential was used on all.'
scales. The vocabulary of the differential is found in Appendix’ 7, Table 3, p. 68.

Teacher responses to each of the semantic.diff!rential concepts were assigned

to five points for the most favorable response (e.g. good), Since each of the
categories, evaluation, potency, aciivity, and personality was comprised of four s
birpolar scales, an average sperleﬁr each category was determined for each indivi-
dua}. Thus, on each concept, a teacher (participant) received four scores ranging .
from one “to five points, one score for evaluation, one for potency, one for dctivity,
and ‘one for personality. This was done on each participant previous teo participation
in the program and at the completion of participation. Group means were .calculated
for each Program Component.

- N .
- X
P

For the purpose of this report the four concepts eyaluated were: (1) Mathe-
matics, (2) Science, (3) Science Teaching, and (4) Laboratory Work. Means and .

gtanda;d deviations for.the Semantic Differential‘may be found in Appendix 4, beginning
n p. , R : '
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a. 'Mathematics ) . '

Table II-10provides information wﬁ&ch shdows no significant changes in atti-
tudes toward mathematics by participants in the program components. The partici-
pants_came into the program with fairly positive attitudes toward mathematics, and
left the, program with very much the same attitudes as shuwn by the means in Appendix 4
Tables | and 2, p. 52. ) ) ] .* 4

TABLE: FI-10 *

t—Tests for Matched Pairs Comparing Semantic Differential
Mathematics Pre- and quttest Scores Grouped by Program Component/Sections

~

Component/Section .

.

P -

A - uc T UGS/ES.  UGS/PS * AY/B- AY/c S
t At t t 't '

Evaluation - 84 .75 .14 4377 00
® . . .
» . -
Potency o T .69 ‘1.77 A . 94 .00

Act1v1ty - .55 ' LllOl - .09 1.24 - .55

" Personality - .49 .00 - .72 . .38 = .55

- N > . ~ -
A . . -

Minimum t-value . -, . e < .
to be significant . T SR A
at p = .01 2.97 2.92 ©2.92° :3.11

!' .
l Degrees of Freedom 16 16 16 1t 2 . -
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b. Science ‘ Fa
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Y

.No significant changes (Table II- llfin participants, attitudes” towatfd science '
were found when pre- and posttest scores on the Semantic Differeptial Test in Science
were compared. However, a trend toward participants expr%%sing a generally lower
attitude toward science following program participation wag noted in the CHEMS com-
ponent, particularly in the potency category. Looking at the overall picture, it
appears as though participants entered the program ‘with positive attitudes toward
science and these attitudes apparertly remained quife positive. The means showing

this are in Appendix 4, Tables 3 and 4, p. 53. . .
TABLE 1I-11
t-Tests For 7M.atc'hed Pairs -Coniparing Semfantic Differential: o
Science Pre- and Posttest Scores Grouped by Program'Component/Sections ’
| ’ Component/Seétitn
» ~UC . UGS/ES UGS /PS AY/B av/c e
: ‘'t t t t t
. J"‘/’/\\‘ ‘ .
‘Evaluqtion - - .80 - .70, -1.61 -1.17 -1.51,
Potency - . -2.8% © .73 -1.21 .07 1.00
Activieyt T -1%65 - .51 -1.11 , 54 - .36
Personality ~ -.°  -1.08 - .78 - .82 .18 -1.00
Degrees of Freedom ¢ 16 16 16 11 - 2
S Minimum t-value . ) - ) '
to be significant / . ‘
at p< .01 v 2.92 2.92 2.92 3.11 9.93¢

\\
h 3
s
Y
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« ' ¢, Science Teaching - = ° N\\\\*i~w., .
lable 1142 provides infbrmation which shows no significaﬁt changes in attitudes
toward science teaghigg Ry participants in the program components. It should be
noted« however, that participants in the.Physical Science Section of the General
Science Component exhibited a trend toward expressing generally lower attitudes towazd

.Science Teaclying following program participatiosm. Again, it “should be pointed but

that participants.came 'into the program with positive attitudes toward sciehce teach-

.ing, and left the program with very muph the same attitudes as shown by the means in

Appendix &, Tables 5 and 6, p 54

: TABLE II-12

t-Tests for Matched Pairs ComPparing Semantic Differential: Science Teaching
Pre~’ and Posttest Scores Grouped by Program Component/Seetions

Y. - . Compoﬂent/Section ' '
. Yt UGS/ES  UGS/PS AY/B AY/C
t t t t t
( L3 —". ‘-

Evaluation . g 1.1 1.41 ~1.54 .35 -1.73
Potency | , =2446 2.55 -2.70 .00 - - .50>
Activity .00 49 =258 - 42 -1.89 °
) , . - . )
Personality -1.22 - .86 -2.21 - .69 .00
Degrees Freedom . 16 v 16 ) 1€ 11 ) 2
Minipum t-value ,
to be significant i . , .
at p< .01 ) 2.92. 2.92 12,92 " 3.11 9.93 .




d- Laboratory Work

.

Table II-13 provides information which shows no signif icant changes in atti-
tudes toward lab work by participants in the program components. .In general, it ‘
should be concluded that participants held a relatively positive aﬁtitude toward
lab work both prior to and following program participation The means showing this
are in Appendix 4, ‘Tables 7 and 8, p. 55.

|
TABLE II-13 ‘ . ¢ |

t-Test fér Matched Pairs Comparing Semantic Differential: Lab Work
Pre- and Posttest Scores Grouped By Program Component/Sections

-l

t Component/Section

~ 1[0 UGS /ES UGS/PS AY/B AY/C
t t t .'t' t

Evaluation -.8, - .00 - .51 -2.28 -2,00-

Potency - .75 1.77 .89". -,:66 A23

-

Activity - | .72 82 , - .58 .-1.08" . .28

Personality 2= .45 1.97 ~1.24 -1.20 . -2.0@\
Degrees of Freedom -« 16 16 16 - 11 2

Minimum t-value T
to be significant ’ . .
at p < 201 2.92 2.92 - 2.92 3.11 9.93

v L]

-
©

2. Participants?’Students

~ )
Attitudes toward several aspects of science were assessed using the Semanti
Differential Test in Science.developed by Dr. James Gallagher of ‘the Educational
Research Council in America. This instrument was developed for use with the Test\ .
Every Senior Project. The Semantic Differential Test in Science was used in \\ )
assessing the attitudes of Comprehensive Program participants students both pre-
and post—program. \\

The concepts evaluated by these students were: (1) Mathematioes, (2Z) Science,
(3) Science Teaghers, (4) Teachers, (5) School, (6) Laboratory Work, (7) Scientists,
(8) Myself. These nine concepts were evaluated in texms of sixteen bi-polar scales.
The bl-polar scales were classified into four categories--evaluation, potency, atti-
vity, and personality. A fjve point differential was used on all scales The differ-

ential vod’Bulary is found in Appendix 7, Table.3, P- 68.

. L 3
Student responses to each of the semantic differential! oncepts were assigned
integral values ranging from one point for the least favorable response (e.g. bad)
to five points for-the most favorable response (e.g. good). Since each of the
categories,'evaluation, potency, activity, and personality was comprised of four
bi-polar scales, an average score for each category was determined for each indivi-
. dual.. Mean category scores were calculated for all the students of any one teacher.
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Thus, on each concept a participant'received four scores for his studLnts runging
from one to five points, one score for evaluation, one for potency, one for activity,
and one for personality. This was done for each partiecipant previous to participation
in the program and at the completion of participation. Group means were calculated
for each Program Component. )
<

For the purpose of this report the four concepts evaluated were: (1) Mathema-
tics, (2) Science, (3) Sciénce Teachers, and (4) Laboratory Work. Means and standard
deviations for the Semantic Differential may be found in Appendix 4 teginning on p. 56 .

LA

a. Mathematics

Table II 14 provides information which indicates that CHEMS participants
students' attitudes toward mathematics did not change significantly following their
teacher's completion of the CHEMS component.

Table 1I-14 provides information which indicates no significarmt change in
Earth Science participants' students' attitudes toward mathematics following their
teacher's completion of'thg General Science Compomnent.

Physical Science participants’' students had changed their attitudes significantly
(p €.01 level) toward mathematics (potency category) following their teacher's
completion of the componment (Table 1I-14). This change was toward more positive
attitudes in the potency category. :

]

TABLE II-14
\ t ‘ N . -
t-Tests for tched Pairs Comparing Student Semautic Differential:
.Mathematics Pre- apd Posttest Scoras Grouped by Program Component/Sections

e S " Component/Section
. - : uc UGS/ES UGs/ps
t t ) t
Evaluation ™ 2.81 2.08 ; 3.08
. Potency o 1.22 1.43 4,43 !
Activity - - .81 1.9 - 3,05
» t .
Persénality SR .79 1.38 2.86 \
Degrees of Fréedom . 11 6 7
Minimum t-value . .
to be significant . )
at p< .01 3.1 3.71 / 3.50 .
-27-
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b. Sciencé

[N
(ol

N6 significapt changes (Table II-15) in participants' students' attitudes toward
science were found when pre- and posttest sscores on the Semantic Differential Test.
in Science were compared. However, a general trend in the positive direction seems
to emerge in the Physical Science Component.

TABLE II-15

t-Tests for Matched Pairs Comparing Student Semantic Differential:
Science Bre- and Posttest Scores Grouped by Program Component/Sections

Component/Section
uc UGS/ES " .UGS/PS
t . t t
Evaluation <24 ‘ .70 2.26 ‘
A
Potency - .94 .22 2.74
Activity - .26 0 56 1.59 )
Personality - .57 ~ .89 s 1.65 , .
Degrees of . : '
Freedom . 11 6 7 ) S
Minimum t+value . '
'to be significant ° . - -
cat p< .0l. . 3.1 3.71 3.50
P
) oL
' . v |
N s >
“ /
} - ‘ 5;.° O . ,
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c.  Science Teachers

Table II-16 proyides information which shows no significant changes in at\titudes
toward science teachers by participants' stu ents following their teachers' comple-
tion of the Comprehensive Prog¥am Components, ’

TABLE I1I-16

t-Tests for Matched Pairs Comparing Student Semantic Differential: Science Teachers
Pre~ and Posttest Scores Grouped By“Progray Component/Sections

! ) *Component/Sectdon '
uc .

J t
Evaluation - 1.44 :
Potency - 1.69 ﬁ
Activity _ -1.71
Personality - 1.47
Degrees of
Freedom 11-
Minimum t-value ) K
to be significant ‘
at p< .01 3.11

- d. Laboratory Work

or Earth Science participants’ students’ attitudes toward lab work follo
teacher's completion of these components. N
\
TABLE II-17

- '

5 Component/Section
/
uc UGS/ES  ° UGS /PS '
} .
.t t . . t
Evaluation . - .35 .88 1.83
. . ’
Potency -1.17 - 44 ‘4,17 )
Activity - .04 .94 £ 1.65
Personality -2.50 . .53 2.14 ) - .
.. . K " }
Degrees of .
FPeedom’ 11 "6 ‘ 7
Minimum t-value i T o
to be significant ) . L -

at p< .01 3.11 3.71 ' 3.50
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Thé Physical Scidnce participants' students had cﬁhnged their attitudes
significantly (p<.0l level) toward lab work (potency category) following their
teacher's completion of the component (Table 11-17). The change was towyard more
positive attitudes in the potency category. None of the other categories showed
significant change. .
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III. .PROGRAM PROCESS EVALUATION
Questionnaires were developked which obtained information relative to the
operation of the overall program and relative to the specific components. Informa-
tion will be presented and discussed relative to the, total program operation, but
will §I§5LIEEIude discussion of specific components.as it is needed. In general,.
a distinction will be made between information pertaining to the Academic Year
Institutes and information related -to the t'nitary Component$. - ,
! Data was’ collected from all participants in Unitary Components (N=53). 1t
was also collected from AY participants (N=14). The total number of respondents

that provided data for 'thi's section was 67.

A. Information Prior to Arrival in Vermillion '

1. Sources of information about proéram at U.S.D. , . - S
Approximately 39% of the participants received their information concerning .
the program from the brochute sent out by the University. About 217 receiVed their
information from.the NSF brochure. The rest received their information from co-
workers, previdus patticipants, and other miscellaneous sources. .

"

%

2, Number of institutes applied and acceptances . - -

’

The mean number of institutes applied to by participants was approximately

two. The mean number oflacceptance eceived was one. . .
. . . » N oL - . . +
. 3. Reason for choosing U.S8.D. ’ -

The two. primary reasons for choosing U.S.D. were the fact that participants
wished to further their education at a University close to home and the fact that
_ the University had accepted them into the’ program )

<

4, Adequacy of information for°mrking judicious decisions about the institute

Ninety~five percent of the participants felt the infoYmation provided them

was adequate. Y
4

5. Adequacy of information after accepting institute, with particular refer-’
. ence to housing, the com&unity, and the University

Approximately 92% of the participants felt adequately informed about housing.

Approximately 95% felt adequately informed about Vermillion,

F] ’ i 3 -

About 97% of the participants feltiadequately informed about the University
and the depaxtments with which they would be working‘

v

-

.
. . - . -
- -
. -
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B. Partigipant and Institutional'Commitment to Program

e

1. Could partigipants continue education without NSF assistance?_' , ‘\‘;////”>

Thirty-three percént of the participants in both Unitary and Acadenmic, .Year
components indicated they could continue their education without NSF support.

~ £

2. Discussion of program participation with school administrators

About 79% of the Unitary participants and 92% of the AY participants dis-
cussed their institute participation with their school principal. Approximately
64% of the Unitary participants and 7§% of the AY participants discussed their
institute participation with their superintendent. Ninety-one percent of the
U'nitary participants indicated that their superintendent Supported their attending
the institute while only 70% of the AY participants felt their superintendent
was In sympathy with their attendance.

e
-

@
&

3. .Moral and/or financial support from the school system as a direct or
indirect tesult¢ of U.S.D. Comprehensive Program participation

]

-
-
—

About 83 percént of the Unitary part}cipants indicated their schools would
provide moral suppart for improving the sciencé education program in their schools.
“Only 55% of the AY participants indicated that they anticipated such moral sup-
port. . .

-
.
- . B
s

e;oximately 564 of the Unitary participants indicated their schools would

provide “financial support (equipment, materials, facilitihs, released time, etc.) .
for the improvement of the science education program in their schools. About
36Z of the AY participahts indicated that they anticipated such financial
support. .

- .

Approximately 8% of the Unitary .participants received tollateral support
from their school while partigcipating in the Comprehensive Program. MNone of the
»AY participants received guch collateral support, . ‘

C. Course Related Activities

»

I3

1. Field trips as a part of the'program- ' ‘

Sixty-seven percent of the Unitary participants and all of the AY partici-
pants were involved in field trips as a part of their program. On a scale of
1 to 4 the field trips received a meah rating of 3.21 which’ indicated that the
participants felt the trips were quite successful. When the participants were
asked whether field trips should be a part of the their institute program, 1007% of
the Unitary participants and 92% of the AY participants responded yes.

.
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2. Desire more work with science course‘improvenent project materials

Seventy-eight percent of the tmitary participants and 587 of the AY partici-
pants desire more work with science course improvement project materlals. This
indicates that based on their experiences with curricular materials.at U.S.D.,
they would liké more work -of this kind. This response was particularly true of
participants in Jnitaries directed at familiarization with a particular curriculum
project. .

3. Desire more opportunities to work on teaching\skills

Approximately 747 of the participants indicated they would like further oppor- ,
tunity to work on teaching skills such as questioning or those developed through
microteaching. .

N .
Al

4. value of introductory courses with graduate credit

Almost all participants responded'that the availability of introductory
science courses which they could take for graduate credit had been very usefﬂf’-
They also felt that the offering of these courses should be continued. Only 20% &
of the AY participanits felt that more introductory courses in addition to those
already available should be offered. .

*

5. Plans for pursuing further degrees

Sixty-five percent of the Unitary participants indicated that their plans
wepe to pursue a degree beyond the one they currently held. About 637% qf those
who answered, positively indicated that they plannéd on getting their degree from
Uu.S.D. -

%., Plans to do further graduate study at U.S.D. ' -

-, Approximately 707 of the Unitary participants indicated that they planned to
ﬂo further graduate study at U.S.D. Table ‘III-1 provides information with reference
td the specific subject matter areas in which these participants plan to do their
graduate work. ) . .

.

7. Adequacy of counsel and guidance from departments

Eighty-three percent of the AY participants.indicated that they felt they
had received adequate counsel and guidance from their major department. Approxi-
mately 91% felt they had received, adequate couynsel and guidance from their minoy
department and the Office of the Director. Questions regarding counsel and guidance
from departments was not asked of participants in Unitary Cbmponents.

8. Avmilability of pre-arrival counéel and guidance

All AY participants indicated that pre-arrival counsel and guidance were
available from their major department. Approximdtely 55% sfated that pre-arrival
counsel and guidance were available from their minor’ departmknts.

» 9, The necessity of pre-arrival counsel and guidance

-

. Seventy-five percent of the AY participants felt that pre-arrival counsel
and guidance from their major departmenf hadt been necessary. Only about 277 felt .
that such counsel and guidance| was necessary from their minor departments.

.
» . <
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l. TABLE ITI-1 . P )
‘ ; Frequencies of Subject Matter Areas in Which Unitary Participants rlan to, ~
l . Do Further Graduate Work . . /
[} - - ' ) - ( d e // * '

: S A ~
Subject Frequency ‘ ‘

Biology N 11 ‘ -

Chemistry . 7
Mathematics ’ 4
Administration . 3
Physics . 2
Astronomy ° 1 , o
: Mefeorology . ; 1
Pﬁysical Education _ . 1

-

Undecided : ) 7 E . ) . .

Total * : 37 - o
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10. " Is the degree a crucial-part of the program? " -~
" The question as to whether the degree was a crucial part of their program
was posed to AY participants only. Approximately 92% of these participants
indicated the degree was crucial.
11. Are short workshops of value? - o . -

. ,, 1
Approximately 92% of the AY participants felt that short workshops such
as the ones held in ISCS, ESS, SCIS, and S-APA were of value.

% .

12. Participants auareness of preservice teachers participating in their
institute programs

©

imately 75% of these participants were aware of thg fact that there were prese
(prospective teachers without teaching experience) teachers participating in their
institute program,:

This question was asked only of participants in the Unitary Components., %zzybx—
ce

R

D. Housing . h
B P )

1. Did participants live in Vermillion? ' e

This question was answered only of AY participants. Approximately 837 of
these participants lived in Vermillion.

P

.

. 2. Type of Housing’' ., . . ;

N

Unitary Institute participants were found to occupy five of the six different
types of housing indicated on the questionnaire. _The majority of them, however,
resided in either University housing (57%) or apartments in town\(&ﬁf)

AY Institute participants were found to occupy four of the six diffgfent
types of housing indicated on the questionnaire. The majority of them resided in
either trailer parks (58%) or motel apartments (25%). - .

3. Adequacy of housing for participants' needs
About 96% of the Unitary participantand all of the AY participants felt ;
that housing was adequate to meet their needs.

N S ) .
4. Number of def¥hdents per participant

This question was answered only by participants in the Unitary Components.
The mean number of dependents per Unitary participant was approximately 2,22,

e

5. Participants' recommendations of housing for future program participaéts

. Approximately 95% of the Unitary participants and 922 of the AY participants
“indicated that they would Tecommend the housing they had utilized for useAby,future .
program participants with the same number of Q:endente. . e .

, .

6. Amount paid for rent o {

gy

- ~
A

Unitary participants paid an average of $90.00 a month rent and most of them
did not pay their own utilities. AY participants, on the other hand, paid an
average of $105.00 a month rent and most of them did pay.their own utilities. \

a3
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E. Adequacy of Community Resources

3

1. Adequacy. of lamal businesses to meet participants' needs

Approxinately 947 of the Unitary participants and 75% of the AY participants
felt that local businesses ‘were adequate to meet their needs.

.

- 2. Adequacy of eating establishments ~

About 39% of the'Unitary participants indicated that they normally” ate at”
"home, 25% ate at local restaurants, and 35% ate at the student unfon. Of the AY
participants, 92% ate at home and 8% ate‘in the student union. ’

3. Adequacy of community activities to meet the needs of the participants': -
children . ) .

All of the Unitary participants who had children with them felt the community ’
adequately met the needs of their children. Approximately 86% of the AY parti-
"cipants who had children with them felt the community adequately met the needs
of their children. .

t
v’

4., Adequacy of community activ1t1es to meet the needs of the participants
and their wives >» .

About 95% of the Unitary participants indicated that community activities
were adequate to meet their needs and the needs of thei¥ wives. All of the AY
participants indicated that such activities were adequate for themselves and-
their wives ~

*5. Rating on how pleased the participants were with the way they and
their family had been treated in the community

(Rating: 4=extremely pleased 3=quite pleased, 2=somewhat pleased, l=not

pleased) - : . .

The mean rating for Unitary participants was approximately 3.21" and, the
"mean rating for AY participants was 2.80. Both groups indicated, in essence,
that they were quite pleased with the way they had been treated in the commuriity.

i
F. Activities Related—to the NSF-USD Program . "

s 5 .

Ratings of Comprehensive Programs ) '

Participants of the various program,components were asked to rate the program
they. were participating in on a scale of 1 poor to 7 excellent,
All components eécept'the Earth Science Section of the General Science Compo- ,
nent received greater than g six rating on a seven point scale. The ratings by
institute were CHEMS = 6.53, General Science/Earth Science Section = 5.89, Gerderal
Science / Physical Science Section = 6,13, AY Component & 6.17.

¥

2. Adequacy, of . institute social activities for participants and their

families v

-

.

©
-

\ . . ¢ . /s
All participants felt that the institute social activities were adequate LT
for their needs. Approximately 84% of the Unitary participants and all of the AY

participants felt that institute social activities were adequate for their families.
] [T} -, - ;". . ,

- -
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3. Adequacy of opportunity for participants to¢ interact with students in .
other programs ~ o N ,,

4
'

Approximately 537 of the people in CHEMS and 80% of the participants in
the Generdd Science’ Component felt: they had adequate -opportunity to interact
with participants from other programs.’ Seventy-five percent of fhe AY partici-
ants indicated that such)opportunities_had been adequate.

T4, Adequacy of opportunity for participants to interact gith undergraduate
' , . students : ) .
I (, /
. ' This question was asked only of AY parficipants. 8ixty-seven percent of
these participants felt that they had an adequate opportunity to interact with
I , undergraduate students. About 83% felt that this kind of interactlon would be
of advantage to them and 80% felt that such interactions would be of benefit
' to undergradua* students, °

5. Participants' understanding of program evaluation
Approximately 887 of the Unitary participants and all'of the AY participants .
indicated they understood the reasons for the over-all- program evaluation.

6.  Value of program evaluation d ’ b
- . .
. About 857 of the Unitary participants and all of the AY participants felt

the program evaluation was worthwhile. .

7.‘ Time involVed in"program ‘evaluation

Approximately 25% of the Unitary participants and none of the AY partici-
pants felt that too much time was involved in program evaluation. The m&8¥t frequent
complaint was against the amount of classroom time required for collécting data
* from their students.
I :
gA Colleéting data from participants students and the\fgpquacy of directions \
for collecting data from participants' students

v

“This question was asked only of Unitary institute participants? Approximately

" 92% of these 'participants indicated that they had no difficulty in collecting
- .the data from their, students. About 917 of these participants felt the directions
. they used for collecting data from their students were adequate.

3 P

hb/ MiscellaneOus Information = .
1. Do participants return to the ‘schdol they taught at prior to, program
. participation? . X
( < .
Eighty—seven percent of the participants completing the Unitary Program
returned to the schodl they taught at prior to program participation. Only
about eight percent of the, AY participants returned to the school they taught
at prior to program participation.'

-

A -

»
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2, What subjects, grade 1evels, and in what size schools do participants
desire to teach? .
|

Participants were asked to respond to thé'question, "What subjects, what
grade level(s), and in what size schools they would teach if they had complete
choice in the matter and salary yas not a factor?" Information on this question
will be presented under each program component. :

B

»w
a) CHEMS Compénent . *~

Seventy—one:pércent of the CHEMS participants would like to teach chemistry
or some combination of subjects including chemistry. There was no one particu-
lar subject which was picked more frequently a$ a companion when participants
listed more than one subject. 0??

“

. ’
Eighty-eight,percent “of ‘the CHEMS participants would choose to work at

least some of the day with students of tenth grade level or above. Approximately”
60% indicated fhat they preferred to work eyclusively with tenth grade students
or older. ‘ .

.
N BN N am am e
.

The CHEMS participants would prefer, on the.average, to teach in schools
with enrollments of 600 students.

-

b) General Science Components

»

they would 1iRe to cohtinue teaching general science or some combination of
subjects which‘included general science. Mathematics was the most frequent
companion (17%) when participants listed more than one subject.’

Approxim&sely eighty percent of the General Science participants indicated

Approx tely 82% of the General Science participants would choase to
| work at leaéﬂasome of the day with students ninth grade level or below. _ Approx-
“imately 65% indicated they would prefer to work exclusively with these younger
students.

The General Science participants, if given their choice, would choose N
to work in schools having student enrollments of approximately 700 stydents.
Further ana!ysis reveals that those in the Earth Science Sectien prefer an
average school size of 875 students, whereas the participanks in the)FY?sical

~

¥ Science section prefer, on the average, a school of about 535 students. .

»
-

/

» i
c) AY Components .
2

.

. . v
.
.

The Biology AY participants all indicated that they preferred to feach
biology. Approximately 85% of the Chemistry AY participants indicated that
they preferred to teach chemistr?’br chemistry plus soq; other subject. The
number of participants for which we have this type of data is too small, how~
ever, to make'a strong generalization.

L)

Almost all AY participants indicate they woyld prefer to teach at least \

. some. of the day with students &t grade levels through 12, Approximately 75%

indicated that they preferred to work exclusi ely with tenth grade students or
older. .

*

the AY participants would prefer, on the average, to teach in schools with

enrollments of 875 students.
¢

“.
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IV. SUMMARIES AND CONCLUDING REMARKS ‘ . /

A, Summary of the 1972-73 Comprehensive{Program.

-
>

# Data were collected and analyzed related to thecfollgying four primary areas.

4 \

ay Descriptive Information-of Participants .

b) Descriptive Information of-Participants'5

< ’P

c) Evaluation ofi?rogram Objectives *

Students *# - ) .

.

d) Program Process Evaluation . ‘ te

+ Some major points discerned from the areas-were:

L

2.

- 1
.
.
. B
-
.

) ¥
TR N R R D D E an e
®

. agreement .

1. The Comprehensive Program was a truly regionaisprogram .

Participants in the program normally teach more than one science subject
and at more than one grade level. Many of the particip3nts have at least
some teaching responsibility at the junior high school level.
¢
Studeits of the participants hold a moderately positive view of science
and their science course “(about 3 on a 5 point scale, indicating they 'some-

_times' like science or their science course).

(2

The participants students hold a strong "I don't know" attitiyde when
asked if they would take more science courges or if they plan to go into
a science related career.»

»
.4 ’ -f

The participants enjoy teaching science and they like the students they

teach. . . 3

where data were'available showed significant
competency by the completion of the program.

Participants’in all program
progress in subject matter

The participants entered the program in generally good\egreement with
science educatorg as to the types of classroom and laboratory activities
which should be used for secondary school science instruction.. The program
components, in general, contributed positively toward strengthening this

T vatda—

\

. The nature of the @articipants classroom and laboratory dctivities which

they use in their schools were approximately 56% in agreemen{ with science
educators. This was measured through the eyes of their students.

The participants ranked ne®r tle 90th percentile in their understanding
of science when comparaed to the 1960 national sample of twelfth grade P
students following their program partioipation.,

The participants ‘students ranked near the 26th percentile in their under-
standing of science when compared to,the 1960 national sample of twelfth
grade students. The students in this study, though, were primarily in
grades 9-11; when'compared to the 9th grade national sample their average
was at the 35th percentile.

-39~
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11. In general, participants were pleaéed with their respective progrim
components, The University of South Dakota, and the City of Vermillion.

'§. Overall Summary of the Objectives and Conclusions Relating to the Objectives
for 1971-72 and 1972- 73 ) -

The'conclusions relating to-the objectives of the program as established in
' 1971 are the following: (The objectives are listed in she grder of importance as
rated by the participants in the 1971-72 Institutes.) -

¥

a) To increase thesubject matter competency of the participants.

-

The subject matter competency clearly rose significantly in all the A
components for each yedr the program was operational.

-

-

b) Contribute toward participants using science instructional activities
consistent with contemporary objectives of sclence education.,

- "™

-

The Science Classroom Activities Checklist - Teacher Perceptions and
Student Perceptions - scores did not change significantly after program
participation for 1971-72 or 1972-73. Some positive changes were noted
in specific subscales; thege are recogged in the reports. C

3

L\

c) Contribute toward the 'implementation of newer curricular materials in

\ the participants schools. . . -
Participants received an increase in resources (materials, facilities,
released time) which was made available to them as a result of program
. participgzign. Significant increase (with specific adoptions) in the <
use of national curricular project materials was not observed. o

¢

d) To encourage the exchange of ideas, concepts, and goals between institute
participants. v

+

-

N .
.
\ ) ’ ' - - - - - - -
~ .
. .
-

’ A
'In general, the participants felt they had adequate time to engage in
this type of activity. Quantitative and qualitative dimensions of this
questionwere not investigated.

4

The participants ranked quite high in the Test on Understanding Science

in all components both years. They ranked at the 90th percentile when com-
pared to the 1960 national sample of twelfth grade students.

~

i
|
|
\
|
.e) To develop in the'participants an understanding of the nature of science. ﬂ
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g)

h)

1)

kD)

- * -

To encourage the.éxchange of ideas, concepts, and goals between experienced

and pre-service teachers. . . . . Iq
Interchange did occur but was not evaluated quantitatively or &ualita-
tively. .

O N
Contribute toward the development of teachers who will motivate secondary
schodl students toward careers in science, science teaching, and related
careers such as engineering and medicine. ‘

The  questions assumed to measure a change toward fulfilling this objective
were the questions directed toward the participants' students, asking:

Do you like science? . : ’

N

. Do you ltke the science course yobu are currently takipg?
Do you plan to take any more science courses?

Do you plan to go into & science related career?

. 3 .
-

* There was no change in student responses after their teacher had pafticipated

in the Comprehensive Program when compared to student responses who had been
taught prior to institute participation.

Result in participants completing an MNS degree. —

When asked about the necessity of receiving graduate credit for program
participation, 92% of ‘the Academic Year Institute participants (this was

the only institute which the question was asked of) indicated the credit

was a valuable part of the program., _

100X of the Sequential Institutes of the 1971 summer (ending in the 1972

summer) indicated the MNS degree was a crucial part of the program. This .
institute was the only one which’received the questien. - s *

o . ‘

To develop in teachers an understanding of how science ielated to -
society (past, present, and future).

‘This was measured in subscale 1 of the Test on Understanding Science -

The Scientific Enterprise. There was no significant difference either - .
year, although a non-significant positive gain (p > .0l) showed in all *
components of 1971-72 and the Unitary General Science Component of the

1972 summer. . :

s

-

&
.

- .

To develop 4n participants a basic proficiency in Mathematics.

The Unitary General Science participants did gain significantly in their
proficiency with mathematics necessary for teachers who would teach the
curricular materials emphasized in this component. This was the only
component in which mathematics competency was specifically taught for and

evaluated. .
L -
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Coneluding Statement

- .

The primary gim of each component of the Comprehensive Project during the 7
years 1970-73 was tp develop the subject matter and mathematics competencies required
to teach modern science courses. There is evidence that this was accomplished.
Changes_in behaviors and attitudes of participants and their students, as a result of

teachers' program participation, is equivocal. f\,7 " -

-

c

As a result of this eyaluation and our experience in tHe Comprehensfve Project,
the USD program focus has been changed to be a much more direct collaborative effort
with school districts of the region. This involves creatjing awareness of newer
curricular materials, helping districts with adeption decisions, and then assisting

with implementation., We feel this direct collaborative effort will have considerable
regional impact. . ' : Y

One word of caution should be given. Subject matter competency is an important
undergirding structure to teaching. Renewing subject matter should be a part of the
continuous process of teacher remewal and should not be ignored in association with
.the direct emphasis on materials implementation. To ignore this important ares will
simply ensure that at sqme future date a crash program will have to be developea to
upgrade teachers' subject matter competencies. It would seem that an understanding
of past histéry would provide the wisdom to Prevent falling into this trap.

) - . ’
]
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- APPENDIX 1
TABLE 1 - .

Means, Stahdard Deviations and t-Test for Matc.hed Sample‘spomparin"g
USD General Mathematfics Test Pre- and.Post~test Scores ' |

-

. —Earth Science Participants R \ .
' * . Pretest / Posttest Pretht-—Postte‘st
(n=14) (n=14)
* ; SoDo -x_ S-D- t
Test Scores o . o '
(50 possible) 30.07 . 8.69 . 40.57 ©  4.94 \ 7.15%,
Degrees of Freedom > B | 13,
%t 53,01 to be significant at the .01 level .
r .‘ ' l
- TABLE 2
Méans, Standard Deviations-and t-Test for Matched Samples Comparirﬁg
v ¢USD General Mathematics Test Pre- and Post-test.Scoresy .,
q N . " ‘: -
Physical Sg::iencs Participants a
-—_ . 'P«re,ttasrt,- Posttest PreteFt-Posttest
(0=17) (0=12) =
» ! N N -~
- - _ . S i \
‘ X ) S.D. X S.D. .
Test Scores. _ » ‘ cNs
(50 possible) 33.59 ' 10.63 . 37,25 7.30 6,32%
Degrees of Freedom - X 11 -
*t % 3.11 to be sigpificant at the .01 level s
. Ny 4 ' g
. _ {
TABLE 3 T ‘ :
( __Means, Standard Deviations, and t-Test for Matched: Samples Comparingi
Test of Earth Science Rnowledge Pre- and Post- test Scores b
i
~ i
Earth Science Participants
T . Pretest — Posttest Pretest-Posttest
C (n=16) o (n=17) o
- X s.D. Cx s.D. t
Test Scores 7 L. . ! ’
(69 possible) : 48,88 7.08 53.06 5.71 6.77%
. . . . |
Degrees of Freedom € 15

* t3 2.95 to be significant at the .01 level

s B
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TABLE 4 -

7 Physical Science Pre- and Post-test Scores

Phy%ical Sclence Participants

Means, Standard Deviations, and t-Test for Matched Samples Comparing T

’

*t'> 2,90 to be significant at the .01

Pretest Posttest Pretest-Posttest
(n=18) (n=18)
* X -$.D. X S.D. <t ]
Test Scores ,
~ (56 possible) 30.50 7.30 46,56 6.88 9.53%
Degrees of Freedom 17
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 TABLE 5

& - -
‘l‘
v N
f

Pretest and Posttest Means and Standard Deviations for Subscales and
Camposite Scores on the USD Graduéﬁe Biology Examination

L4

A& Biology AY Biology * Pretest-Posttest j
. ) Pretest *~ : Posttest |
“ ' . (n=11) (n=12) (n=11)
AT ~ — ~ - |
’::" ¢ X S.D. X s.Do t ‘
'r Animal" Anatbmy > . > .
and Development 11.73 2.80 12.17 3.51 11
(20 possible)." '
Plant Morphglogy e
. and .Anatomy ° 11.64 2.38 14,08 3.73 2.47
y (20 possible) ' ’
_Genetics 10.00 3,58 10.42 3.34 .23
© (20 possible) ’ . '
Cell Physiology 12,18 2.96 12.83 3.07 A1
(20 possible) - ) : - :
roe v . \ ‘
Ecology 9.09 Y 2.44 11.04 3.39 1.65
(20 possible) . '
General Biology 16.82 3.76 17.83 . 3.33 !
. (25 possible) : . . i
Composite L7177 13.41 78.38 16,12 ~ ° 1.56
(125 possible) ‘ '
Degrees: of Freedom 10 T
t> 3.17 to be significant at the .01l level
. - TABLE 6 .

CPY

L)

¥ N ‘ |
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Pretest and Posttest Means and Standa¥d Deviations
on the Chemistry Department Examination

» ’

* e w AY Chemiétry Participants
. ) : ~ Pretest Posttest Pretest—ﬁbsttest'
' (n=4) (n=3) (n=3) . .
x S.D. % S.D. - t '
Test Scores - . . *
(47 possible) 11.50 3.00 . 15.67 3.79 ) 2,00 )
\ ’ . R
Degrees of Freedom ' 2.

% t3 9.93 to be sign:§§hanc at the .01 level

-
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I o " TABLE 1 ]

- - |
- |
Pre- and Posttest Means and Standard Deviations for Subscales J
' - and Composite Scores on the SCACL:TP by Program
Component Sections and Total Program * !
I Component/Secti'on .
l " uc " UGS/ES UGS/PS 'AY/B AY/C Total ,
(pre n=17) (pre n=16) (pre n=17) (pre'n=12)  (pre n=4) (pre n=66)

l (post n=17) (post n=17) (post n-18) (post n= (post n=3) (post n—66)

: y . %x sDb. x spfx SD. x SD. x SD. x S.D.

l SCACL: TP : \

Subtest A 4 | R -
Pretest 8% 6.94 | .90} 7.19} .91§ 7.184} .64 % 7.33) .78 7.50} .58 } 7.17 .80
Subtest A : 3

l Posttest 8% | 7.35 | .6f} 7.35{ .61} 7.17| .79f 7.27]1.01} 8.00] .00 } 7.32 .73

+« Subtest B s . i ‘
Pretest 9% 7.65 {1.41 % 8.50} .733 8.41} -.71§ 8.08} .79} 7.0071.83 } 8.09 |1.09

I Subtest B . . ‘ .
Pogsttest 9% { 8,12 | .78 § 8.35 .86} 8.67{ .59 8.2711.27} 8.67| .58 | 8.35 .86
Subtest C ’, ’ ‘“

I Pretest 8% 6.88 | .93 6.88)1.03¢ 7.12 | .93} 7.24} .87} 7.75 .50 | 7.06 .93 °
Subtest C: : : )
Posttest 8% { 6.94 |1.09§ 6.77}11.09) 7.44 | .92 }.6.72}1 .79} 7.67 .58 ] 7.03 11.01

+ Subtest D : . . .

l . Prestest 11*| 9.47 [1.18 §| 8.94 ) 1.53}§ 9.00 |1.37 || 8.92]1.24} 9.25[1.71 | 9.11 {1.34
Subtest D 5 - :

Pogttest 11% 9.06 {1.25 ) 8.94] 1.58f 9.61 |1.42 ) 9.18 | 1.47]10.67 | .58 | 9.27 | 1.45,

l Subtest E ' ] ‘ ' w .
Pretest 8* 6.94 | .83 4 6.19}1.42} 6.53 | .72} 6.50)1.24} 6.75]1.26 } 6.56 | 1.08

- Subtest E - . : N - r

l Posttest 8% | 6.82 [1.02 }{.6.65] 1.17} 6.56 | .92 || 6.27-{1.10} 7.00] .00 | 6.62 }1.02

Subtest F .
. Pretest 9% 7.35 12.03 || 7.31}{1.40] 7.82 }1.07 ]| 7.33}1.16} 7.25]|1.50 | 7.45 | 1.46"
Subtest. F , .. ] s
I Posttest 9% | 7.47 | .94 ff 7.59| 1.62} 7.78 [1.44 § 7.46 | .93] 8.00}11.00 [ 7.61 | TN\26
' Subtest G : . é ] ] :
Pretest 7% 6.05 {1.68 || 6.356 ] .51} 6.29 { .69 .67 .65} 7.00f .00 f 6.51 | 1.01

l Subtest G ‘ . T o .

Posttest 7* | 6.47.] .72 {| 6.65] .49) 6.941-.24 } 6.64 | .67} 7.00| .00 } 6.70 .35
' Composite’ s i ‘ y .

I Pretest 60* |51.41 {6.58 }|51.50} 5.47§52.35 }{4.11 {152.25 | 4.25}152.50 | 6.61 ]51+.90 | 5.19
Composite . . A d
Pogttest 60*152.24 |3.40 []52.18 1 5.43}54.33 |4.07 $51.82 }4.14§57.0011.73 152.94 ' 4.36

I *The highest score possible Y .

*Subtest A - Student, Classroom Participatjon N

l N Subtest B -~ Role of the Teacher in the Classroom
Subtest C - Use of Textbook and Reference Materials °
Subtest D - Design and Use of Tests
Subtest E ~ Laboratory Preparation .

I- , Subtest F - Types of Laboratory Activities .

Subtest G - Lgboratory Follow-Up Activities
1 : s
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TABLE- 2. .

Pre- and Ppsttest Means and.Standard Deviations for Subscales
and Composite Scores on the SCACL:SP By .Separate Program L~
Component/Sections and Total Program

Component/Sectfon ,
uc UGS/ES UGS/PS Total
(pre n=14) “(pre n=9) (pre n=11) (pre n=34) -
(post n=12) (post n=10) (post n=10) ¢(post n=32)

. _x S.D. x S.D. x  S.D. x  S.D.
SCACL:SP . ’ '
Subtest A . - '
Pretest 8% 4.28 .66 4.06 1.400 4760 .83 4.3% .95
Subtest A ’ :
Posttest 8% 4.82 93 4.22 .76] 4.50 .92 4.53 .79
Subtest B | - o ;
Pretest 9% 5.13 .63 '5.21 .88] 5.12 .63 | 5.15 .69
Subtest B - ‘. .
Posttest 9% ~ 4,97 .72 5.17 .58l 5.04 .83 -5.06 .70
Subtest C . -
Pretest 8% 4,48 71 ) 4.30 .84}l 4.66 1.09 4.49 .86
Subtest C o .
Posttest 8% " 4.94 .64 I 4.31 . .35 4.90 .55 4.73 .59
"Subtest D ' s *
Pretest 1l* ° 6.20 1.28 5.43 71.06] 5.04 .70 .5.62 1.15
Subtest D - . T =
Pogttest 11% 6.43 1.56/P/3340' .67 .28 119 6.06 1.27 -
-Subtest E ’ s o -
Pretest ‘8% 4.70 .66 4.80 A9 4.56 .58 4.68 .58
Subtest E . 7 ’?///
.Posttest 8% 4.94 1.01 § 4.67 .33} 4.64 .64 ° 4,76 .73
Subtest F ..
Pretest 9% 4,69 .68 4.15 98} 4.77 .90 4.57 . .85
Subtest F . . p >7
Posttest 9% 4.98. .54 4.38 ,)f7§ 4.83 .69" |- 4.75 .68
Subtest G i s ’
Pretest 7% 3.9r . .72 | 399 .93} 4.18 <82 | 4.02 - .83
Subtest G ' - f}%///? _ iy
Posttest 7% 4,52 1.07 4.02 .79 .11 .99 4,23 .86
Composite ‘ L. ’
Pretest 60%* 33.74 4.19 §32.41 4.83}433.12 3.70 33.19 4.12
Compositer <.
Posttest 60*>7 35.62 5.38 §j32.14 2.97%34.30. 3.13 34.12 4.22

. \ Pz

*Highest possible score
Subtest A - Student Classroom Participation ‘

Subtest B - Role of the Teacher in the:Classroom

Subtest C - Use of Textbodk and Reference Materials

'Subtest D - Design and Use of Tests .

Subtest E, - Laboratory Preparation ' Ls
' Subtest F - Types of Laboratory Activities

Subtest G ~ Laboratory Follow-Up Activities

I}
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(APPENDIX 3 . ®
. TABLE 1

Pre~ and Posttest

Means and S,tan?iard Deviations for the
Teacher TOUS by Separate Program (,omponent/Section and Total Program

, .
.

Component/ Section YL .
ug UGS/ES | UGS /PS AY/B > AY/C.  Total
(pre n=17) (pre n=16) (pre n=17)  ¢pre n=12) (pre n=4) (pre n=66)
(post n=17) {(post n=17) . (post n=18) “(post n=ll) (post n=3)(post n=66)
. - ', 1 ¢
X S.D. “x SD. x SD. x S.D. x S.D.*x° .S.D.
TOUS - T .
Subscale 1*| - . : : . > . L
Pretest’ 14,29 2.I1] 13.56 2.56 |111.12 2,671113.58 2,47 14,50 1.73}|13.18 :2.67
TOUS ' . g h )
Subscale 1% . Yo : -
\ Post:t:est:’ 14.12 2.57t14.38 2,19 |[12.56,| 2.77 [|13.09 3.27 }| 15.00 1.00[{13.55 2.72
' ————s o —— - —3 = = = .
TOUS S . 3
Subscale 2% - - . .
' Pretest 13.24 2,4113,25 1,77 ||11.88 | 2.06 {{11.58 1.78| 12.75 4.35{12.56 2.27
— — _ "*ﬁqﬁ .
' Tous— - L *
Ubscale 2% . o 1 '
Posttest 13.41  2.43)14.06 1.53 ||12.44 3,01 (110.73 3.10f 14.33 }.16{12.80 2.79
_ ISR SRR | B L
I TOUS o : \ ,
Subscale 3% ' . ) .. “ * .
V' Pretest 16.18 3.47116.38 2.19 |{12.59 3.16 {{14.50 2.84) 15.50 3.70{{14.95 3.31
15 TOUS , ,
Subscale 3% . - . > -
. Posttest 15,77  3.87116.94 2.89 ||13.89 3.60 15.00 3.49 1 16.33 3.51{115.36 3.58
“TOUS ) A "
Composite** " : . ' . o '
l " Pretest 43.53 7.10{143.69 5.89 ||35.59  6.12 [|39.50 4.15[.42.75 9.220140.74 ‘ 6.94
TOUS , e ) i .
l Composite**| . . e
Posttest 43.29 7.751145.44  5.181/38.72° 6.8338.82 9.001 45567 4.73!41.68 7.64
l *Poggible 20 points - ) . ; vt .
i **Ppgsible 60 points
Subscale 1 ~ The Scientific Enterprise . )
Subscale 2 ~ The Scientist | . ,
' Subscale 3 - Methods and Aims of Science v
: ) - -
| 54 . '
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. \  TABLE 2 e ‘-}"."-—' , ’

~P:;e- and Postt:est: Means and St:andar;d Deviat:ions for t:h‘e Student
"I:OUS by Separate ,Program Component/Sect:ions and ‘Total Program

/‘

L . \

f

. Rl ,"- ¢ .
.

»
-

- .
LRI

Bl
.« e
o
- .
-

ol Component/Sect:ion B -t '
-, : uc UGS/ES JUGS/PS  ~ Total
R . (pre. n—l'o’) (pre n=6).’ (pre n=8)" - ‘(pre n=27)
' ) “ (post:‘n=12) + "(pest n=10) -.. (post n~10) (post n=32)
T s.D. * x . ©-8.D. X S.D: ... '% . "S.D.
- . T0US S - T T .
. © -Subscale 1% | ~. . " O T e g
™ % Pretest 9.51 2.37l 7.47° .99 809 .83 8159  1.96 '
L D - E P H ,
.: rous .0 b. L % ' :
. Stbscale 1% | . N i T -
. Posttest; |.-9.54 .2.08[[".9, 74 "5,33| 7,87 . 1047 9,21 3.47"
' . TOUS . ‘. L ' ‘
i " Subsciale 2% : : ' X , R )
',. . é_-Pret:est‘ 9.97 2{.2 8.63 . + .9 8.77 1.36 9.31 1:77

<, Tous »-,‘ -
{  Subscale 2*- H
Posttest

0o

" .
o .
- .
.

[
(98]
o

-
§ S enarint STt St ey + 27

oaar
.

S (1 PO IR
‘Subseale 3* | - - "
Pretest 10.94 *2.65

R pempady
PR
[ 4

N

T0US
Subscale. 3% |- H R " Ve S
. Posgtest™ | 10.53 2.86]L 9.93  2.06

RS

o

TOUS - Dol e N .
&Gomposite** - R " g - oo Wt
Brevest ;| 3040 6.78) 24.62 V556 25.57.3.49 T 22 5.74

A}

i

cTous L, 1 i, . N

~_Compositek .'_.. - : -
-:__Posttest: ) 2?.93 \ 6,92 F‘ZS 67 Y 26

4,26 - | 27.52°

25 62°

"6,;7 B

l 4 *Pogsible 20 pofmts ' .\T . - ¢ tho T
- - #*%Pogsible 60 poinas “ : T E o o : S
l ... $ubscale 1 - The Séfentific’ Entetprise PR o
M. - Subscals 2 - The Schentist - .. Ve . )

% . [Subscale 8 - Mex:hods\and Aims of Science CTEe L .
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Colgponent/Section

Posttest Scores: Mathematics Grouped by Program Component/Sections

\ o :
.ﬁr -
- ) . .
¢ APPEND;k 4 i
TABLE 1 s
) . . Means and Standard Deviations -for Semantic Differential
.agu Pretest Scores:’ Mathematics Grouped by Program Component/Sections
. Componept/§ection '
UC ° UGS/ES  UGS/PS AY/B AY/C +  Total
(n=17) ‘fn?17) (n=17) (n=12) (n=4) (n=67)
) %, §5. % s5. % sB % So. % SD. % S,
. *Evaluation | %.12 ..57| 4.12 .77|4.35 .39 3.;5 59 |4.25 .35 [4.14 .60
Potency | 3.41 .68[3.03 .55[3.29 .42{3.00 (563.25 .61(3.20 .57
kécibicy. “[73.65 .64] 3.93 .59] 4.03 42 |3.73 .57 |4.06 .66 |3.85 .61
Persomality | 3.21 70| 3.21F .49| 3.47 .62 3592 .38 [3.25 .54 [3.24 .58
ML} 1,
} G
TABLE 2 .
; . ' éZaﬂ; and Staﬁdard.Deviationé for Semahz;p Differential

uc- UGS/ES  UGS/PS - AY/B AY/C . Total .-
) 3  (n=17) (n=17) (n=18) (n=12) (n=3) (n=67)
%. S.D.°%F S.D. % S m S.D. X S, X - is.b.
" Bvaluation | 4.22 .50 [4.21 .73 |4.39 .59 3.521 42| 402 .29)422 .58
. Potency 3.3 .68 [3.25 .60[3.36 .54]3.15 .63|3.42 .63 3.31 .61
Activity | 3.59 .57 [3.74 .75|4.00 .60[3.92 .55|4.00 .25|'3.82 .62,
Persomality | 3.13 .36 |3.21 .42 [3.32 .55]3.06 .56|3.25 .253.19 ‘S51
- -
—~ e L
c : s
e . ‘f
. I . \
| ~52- {?{;




-

T < . R
. . ~
- . — ) “ - -
~
. - .

, TABLE 3
-

-Meaps and Standard Deviations for Semantic Differential Pretest Scores

-

AR Y

-

A}

’

\

Science Grouped by Program Component/Sections »
. . Component/Section
uc ' UGS/.ES UGS/PS . AY/B, AY/C Total
(n=17) (n=17). (n=17) (n=;l.2) (n=4) (n=67)
X .s0. x §D. X S.. X SD. x S5.. x  S.D.
fva]‘.uation 4.60 .42 |4.44 “52°| 4.86. A 475 24669 630461 44 t
Potency 3.71 .54 13.25 51 13.68 .72} 3.67 .60]3.56 .52} 3.57 .61
'Acti'vity 4,19 .6314.07 .47 |4.32 .52*1 4.02 .63 ’1;.19 .52 14.16 .55
Per:on;n;y S.60 .61]3.29 .44 ]3.79 75| 3.7 .68 3.46 .59 |3.58 .63.
I . ' TABLE, 4 .
N 'Means ;'md Standar;i Deviations for Semantic Di;fferential Posttest Scores: .
- . Science Grouped by Program Component/Sections
Compc;nent/Sectioﬁ
» uc ues/Es UGS/PS ' AY/B AY/C Total
(n=:17) (n=17) (n=19) (n=12) (n=3) (n=67)
x  S.D. P s.D. x S.b. x S.. x S.D. x S.D.
‘Evaluation | “4.50 .56 |4.51 .53 [4.54 .40 | 4.50 .45 |4.67 .38 454 4T
Poten‘éy ‘ 3.47 .61 }3.36 .50 3.49 .68 | 3.69 .68,/3.83 .52 {3.50 .61
Activity 4,01 .70’ 4.01° .62 }4;21 .63 | 4.08 .62 {4.17 .29 4.0-9—‘ .62
Personality | 3.46 .66 |3.21 .30 |3.63 .76 | 3.5 .72|3.42 .38 3.49 .63
. )
‘ . .xl. \ ) .
~ h ’ .
‘ 7
e
Y
-535--5 - /-
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TABLE 5

)

Means and Standard Deviations for Semantic Differential Pretest Scores:
Science Teaching Grouped By Program Component/Sections

Coﬁponent/Sect}aﬁ
uc UGS/ES UGS/PS AY/B AY/C Total
(n=17) (n=17) (n=17) (n=12) (n=4) (n=67)
, * 8. X S.0y x' S.D. x S.. x SD. x  S.D.
‘ Evaluatlon S 4.65 .40 [ 4.40, .47 ~4.56 441 4.46 .34 14.81 .24 4l54 .42
Potency 3.53 .51 (3.07 :Z;.n3.50 .59 3.56 .51 {3.63 .75| 3.42 .56
Activity 4.04 .51 |'4.18 +49 4.38 471 4,19 .49 |4.46 .66 4.21 .50
Personality 3.79 .63 3.@3 .70 | 4.06 .64 3.79 .68 4.00 .54 3.83 .65
7
TABLE 6 .
Means and Standard Deviations for Semantic Differential Posttest Scores:
Science Teaching Grouped By'Program1Fomponent/Sectiog
Coﬁponent/éections {
uc UGS/ES " UGS/PS AY/B AY/C Total .
(n=17) (n=17) 7 (n=18) (n=12) (n=3) (n=67)
x s.D. x s.D. x s.D. x S.D. x° S.D. x s.D.
"Evaluation 4.56 .48 14.53 .42 14.40 .61 4.48 .53 4.42 .38 |4.49 .50
Potency _3.52 .47 | 3.28 .55 |3.28° .51 3.56 .64 3.75 .50]3.36 .54
Activity 4.04 .54 4.24, .51 |4.11 .53 }14.10 .61 4.33 .52}4.13 .53
/ Personality | 3.60 ..52|3.51 .66 3.65 .78 3.67 ..69 3.75 .25|3.62 .64
v PJ

. e
»
:
. -




TABLE 7

Means and Standard Deviations for Semantic Differential Pretest Scores
Lab Work Grouped by Program Component/Sections

Component /Section
«
uc UGS /ES UGS /PS AY/B AY/C Total ¢
(n=17) (n=17) (n=17) (n=12) (n=4) (n=67)
X S.D. x s.D. x S.D. x S.D. x SpD. x $s.D.

Evaluation .4.49 440 4,29 .68 4.68 .40 4.48 .51 4.56 .5214.49 .52

Potency 3.40 .61] 3.06 - .33|3.47 .57 3.29 .663.31 .38]3.31 .55

Activity 4.00 .61 | 4.21 .52 4.45 .43 | 4.04 .47 |4.44 .52 4.20 .53

¥ Personality 3.60 .49| 3.59 .60] 3.96 .67} 3.50 ..511}3.75 .74}3.68 .59

. TABLE 8
1

Means and Standard .Deviations fo:VSemantic Differential Posttest Scores
Lab Work Grouped by Prégram Component/Sections
’ \ R

X

Component /Section.
' 1 uc' UGS/ES UGS /PS AY/B AY/C Total
«(n=17) , (n=17) (n=18) (n=12) (n=3) (n=67)
x s.D. x S.D. x S.D. x  S.D. x S.D. x S.D.

Evaluation' .| 4.40 .64 | 4.29 .63 |4.64 .44 | 3.85 1.03|4.33 %29 04.34 .70

i
Potency *3.31 " .51 3.21 .49 ]3.61 .69 3;}2 .56 13.50 .25 {3.34 .58

Activity 4.13 .49 4.09 .62 )4.38 .54 3.7§ .49 14.58 .38 |4.15 .56

Personality | 3.53 /61| 3.40 .55[3.76 .60 | 3.10 .76 |3.25 .25{3.47 .63 ° .

.
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TABLE 9 .

-

Means and Standard Devidtions for Student Semantic Differential
Pretest Scores: Mathematics Grouped by Program Component/Sections
o]

) . i Component/Settion
uc . UGS/ES * °  UGS/PS Total
(n=14) (n=8) (n=11) (n=33) -

' ) I s.0. % §.D. x  S.D. X S.D.
Evaluation 3.90 .44 3.68 .34 3.80 .25 B 3.4;- < .59
Potency 318 .17 | 3.26 .20 | 320 .19 |7 308 .21
Activity 3.66 /.24 | 3.57 .29 |'3.67 .22 3.47 .47
Personality | 3.14 .24 3.24° . .28 1327 30 3.09 .30

. ~ | \ .
TABLE 10

4

. Means and Standard Deviations for Student Semantic Differential
Posttest Scores: Mathematics Grouped by Program Compqpent /Segtions

«

¢ - Component/Section ,
uc UGS/ES UGS/PS ' Total
(n=12) (n=10) (n=10) (n=32)

. X S.D. . x S.D. X -S.D. x S.D.
Eyaluation | 3.90 s 3,68 3% | 3.80 .25 | 3.80 .36
Potency 318,17 | 3.26 20 | 3.21 .19 321 .is
. Activity 3.64 .24 | 3.57 .20 | 3.57 .22 | 3.63 . E—
Personality | 3.14 .24 | 3.24 .28 | 3.27 .30 | 3.21 .27

e,
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TABLE 11 .
Means and Standard Dev}atioﬁs for Student Semantic Differential’Pretest Scores:
Science Grouped by Program Comppnent/Sections .
Component/Section
uc UGS/ES UGS /PSs Total
(n=14) (n=8) (n=11) . (n=33)
x '  s.D. x s.D. x s.D. x S.D.
Evaluation 3.83 .40 | 3.46 .90 3.31 .98 | 3.57 .77 & :
‘ ‘ T ' /,
Potency 3.16 .13 | 3.20 .35 3.09 .33 3.1% .28
Activity 3.40 .24 | 3.37 .55 3.2y .50 3.f3 42 7 v
Personality 3.21 .27.173.37 .50 301 .46 | 3.18 .41 {
L} ‘l /
: _ TABLE 1 +

t Semantic Differential Posttest Scores:

Means and Standard Deviations for Stud
' rogram Component/Sections

Science Grouped b

-

. n ‘
-, -
.
. »

/ T g
. Component /Section /// .
ucC UGS/ES UGS fé/ Total < )
(n=12) * (n=10) (p€10) . (n=32) - _
. s '
x SeD. x"-  S.D., /E “'s.D. x-  S.D.
Evaluation 3.90 .51 | 3.64 .42-1 3.74 .52 | 3.77 .48
Potency //-3.11 .23 | 3.21 .16 | “3.27 26 | 3.16 .22
. - - o —
Activity . 3.41 . .31 | 3.49 .30 | 3.44 .42 | 3.45 .33
( — ————
Personality 3.17 . .34 | 3.30 .24 | 3.32 .46 |3.26 .35
e l‘ P ‘ -
/S
iV
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TABLE 13°
/

Science Teachers Grouped by Program Component/Sections

¢

Means and Standgrd Deyiations

//

Component/Section
- uc - UGS/ES UGS/PS Total
An=14) + (n=8) ‘(n=11) - (n=33)
x S.D.) x S.D. x S.D. x S.D.
~
' Evaluation/, [3.76° .48 3.51 .84 3.34 1.06 3.56 .80
Po.t?(/ “13.23 .51 3.16 .42 3.06 - .49 3.16 .47 .
- Y
' pGivicy  [3.68 .37 | 346 .76 | 335 .81 3.52 .64
‘K%Personality 3.85 .45 | 3052 .89 T 3.25 .96 3.57 .78
f . ;: /
4 TABLE 14 -

Science Teachers Grouped by Program Component/Sections

I

-

¢

l , Component/Section ' ""'

' . uc UGS/ES UGS/PS — Total .

: (n=12) §n=10) (n=10) (n=32)

- x S.D. X S.D. -'x 5.D. x S.D.

i Bvaluation [3.61 .70 | 3.69 .36 | 3.65 .56 | 3.65 .30

' Potency 3,15 .37 3,26 .31 | 3.25 .42 3.21 .13
 activity 3.59 .33 | 3.65 .34 | 3.61 .43 | 3.62 113 |

' Personality, | 3.78 .51 3.81 .41 3.71 L.52 ©3.77. .22

| |

! S |

|

i

P A ’;.
Means and Standard Deviations for Student Semantic Differentidl Pretest Scores:

for Student Semantic Differential Posttest Scores:
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~ TABLE 15_

Lab Work Grouped By Program Component/Sections

Means and Standard Deviations for Student Semantic Differential Pretest Scoref

-

Component /Section N

uc UGS/ES UGS/PS =~ Total
, (n=14) r {n=8) (n=11) , (n=33)
x s.D. x s.ﬂ. x s.D. x S.D.
Evaluation = | 3.92 .30|3.54 1.0k-| 3.67 .95 | 3.74 .75
Potency 315 .17 3.24 ‘ .29 3.12 .23 | 3.16 .22
Activity 3.73 . .29]3.55 .71 5.56 .63 3.63 .53
Personality | 3.34 .21]3.37 .49 | 3.24 .48 | 3.32 .38
, _ .
TABLE 16

Means and Standard Deviations for Student Semantic Differential. Posftest Scores:

Lab Work Grouped by - Program Component/Sections

-

. L Component/Section
uc | UGS/ES - UGS/PS Total
(n=12) (n=10) (n=10) (n=32)
X S.D. X S.B—  x s:b. x S.D. -

Evaluation' | 3.92 .52 |73.89 .32 | 3.96 .28 | 3.92 .39
Potency 3.11 .16 3.21 .16 3.20 .15 3.17 .16
Activity 3.76 .38 3.69 .25 | 3.64 .20 3.70 .29
Personality | 3.22 .22 [_3.47 .20 3.42 ©.26 ] 3.36 .25

P . o
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-APPENDIX 5

S

TABLE 1

-

Pre- and Posttest Means apd Standard Deviations
for the Participants' Actual Laboratory Time (Minutes)

-

L]

|

\

Component/Section
& uc UGS/ES UGS/PS Total

. (pre n=11) (pre n=6) (pre n=6) _ (pre n=23)

(pogt n=12) (post n=9) (post n=8) (post n=29)
x S.D. x =< S.D. x S.D. x S.D.
- Pretest Time 64  24.5 |63  56.7 {102  53.7 | 74 43.9
Posttest Time 86 49.0 |57 52.9 | 94 39.3 | 79 50.4

TABLE 2

Pre- and Posttgst’Means and Standard Deviations
for the Participants'! Attitude Toward Teaching”

(Like 5 to 1 Dislike) o
) R \ ‘ Component /Section
uc UGS/ES "UGs/PS  Total
(pre n=12) (pre n=7) (pre n=8) (pre n=27)

(post n=12) (pos; n=10)" (post n=10) (post n=32)

—\ -

x s.D. X $.D. "% . S.D. - S.D.

|

Pretest Attitude |4.83 .39 |4.57 .53 | 4.88 .35 | 4.78 .43
.4 S

Posttest Attitude | 4,61 .48 [4.29 .71 | 4.55 .46 | 4.49 .49

.
8

TABLE 3 ’
; Pre- and Postﬁest Means and Standard Deviations
for the Attitude of Participants Toward Their Students:
. (Like 5 to 1 Dislike)

. ' Component/Segtion '
' uc UGS/ES . ©GS/PS Total
' (pre n=12)  (pre’ n=8) (pre n=8) (pre n=28)
(pest n=12) (post n=10) (post n=10) (post n=32)
ll ‘ x s.D. x s.D. x  S.b. x S.D.
Pretest Attitude | 4.36 .47 [4.35 .61 | 4.41 .44 | 4.37 W49
', Posttest Attitude | 4.49 150 [ 4.32 .71 | 4.39 .48 4o41 .60

60- 0%
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v Publication Date pf'the Texsbooks Used by Participants

APPENDIX-6

TABLE 1

\

AY/C
('72 n=4)

’

x S.D.

Total
('72 n=57) ~
(po§t n=31)

1 S.D.

X

1968.1 1.99
9

t

1967.4 1.98

A

1968.5 1.68

‘Component/Sectibn
uc UGS/ES - UGS/PS AY/B
(pre nrlp)  (pre n712) (pre n=14) ('72 n=11)
(post n=12) Kpost n=10) (post n=9) . ¢
. x JeSiD.. x $.D. x $.D. x S.D.
Pre ] : .
Given in . . . ) .
1972 196679 3.43|1966.7 1.93{1966.8 1.36 1967.9 1.19
Post B .
Given in .
1973 to ' o )
Unitary[1968.3 2.00/1969.1 _1.23{1968.1 1.85
% .
. 'Xgi
LI ¢ -
.T' . ,Ff
. - ; ; . ’
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12.. : lt 1s desirable for teachers to frequently repeat to their students almost exactly ‘what
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20.
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22.

APPENDIX 7 .
) : . “
. , - TADLE 1
. ’ (
o » . Science Classroom Activities Checklist: ’ .
Teacher's Perceptions - R

The student’s role is to copy down and memorize' what the. teacher tells him.

students should frequently be aIIowed time, in class to talk among themselves about
ideas in science. . /

. .
Over 2596 of the class time should be devoted to students answering orally or in
wntlng answers to questtons that are in the textbaok or in study guldes

]

Classroom Iaboratory activities, such as experiments and demonstratlons, should
usually be performed by students rather than by~ the teacher.

«

Science classes shduld provide for same discussion of the. problems facing scnentlsts

in the dtscovery of a setentiﬁc principle. ) , ot

If a student disagrees with what the feacher says, he s,hould say so.
Most questions students ask in class should be to clarify statements made by the
teacher or the text.- : v

“ « . R

It 1s important that students discuss the evidence "behind a scientist's conclusion.
A majority of class time should be spent lecturing about science ) ( o ¢
A teacher should be very hesitant to admtt his mtstakes ‘ X

A teacher should genenl!y provide .the answer when students disagree dunng a discussion.

is in the textbook . - . .

A teacher "should frequently causé students to explain the meanings of statements,
diagrams, graphs, etc. “ ‘

.

Science should be presented as having : almost all the the answers to questions about the
natural world )

~

. ! N

Teacher questions should requtre students to think about ideas they haye ptevuously
studied. . .

Teacher questions should force students to think about the evidence that is behtnd
the statements that are made in the textbook o .

- The general ob;ecttves of a lesson should be understood by the students before work

on the lesson_is begun.

.

Students should learn most of the detatls' stated in the text:

o

It is |mportant that students frequehtly write out deﬂnitlons to work\ lists.

When reading the textbook students should be expected to look for the mam
problems (ideas) and for the evidence that supports them.

Students should. be taught how to ask’ themselves questlons about statements in the text

A4 ~

The textbook and the teacher’s notes should proVide “aboutrthe only sources of
scientific knowledge for class discussion. {, 8 .
B} )

-

62~ ) . .
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24,
25.
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[ 26.

27.

28.

29.
30.

31,
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33.

34

35.

36,

32.

«Jr”'
38. .

39,

.TABLE 1 (continued)

Students should often.be asked to read in spurces of rntormatron (Books, magazines,
etc.) other thar their textbook.

The student should often be required to keep outline notes on sections of the textbook.
The textbook is based on scientific fact and as such should not be guestioned by students.

Tests should include many items based on what students have learned in their
laboratory investigations.

Tests should often requlre writing out the definitions of terms. : .
Tests should often ask students to relate ideas that they have learned at different times. -
Tests should often require the ﬂgurrng out of answers to new problems. .

Tests should often provide data the students have not seen previously jand ask the *
students to. draw conclusions. from these data.

Tests should often require stlrdents to put labels on _drawings.

Student evaluatlon should include formal means of evaluating the performance of sktlls
Iearned in laboratory acttvitles, (X3 observatlon, interpretation of data, etc.

Tests should seldom contarn problems which involve thé use of mathematics in their-
solution. . .

Students should occasionally be glven problems for which they must design ways of
looking for solutlons ‘ :

- Students should occasronally be given research reports and asked to “evaluate the

procedures used in looking for solutions to the probiem.

It is a waste of trme after a. test to have students dlscuss questions they have on the test.

Students should be toId step-,-by—step what they are to do in the laboratory

Students should spend time before most Iaboratory investigations in discussing the
purpose of the ‘experiment. -

Equrpment and solutions should not be gathered andfor prepared in advance of
laboratory sessions. - . . .o

»

Science Iaboratorles \should lneet on a regularly scheduled basis (such as every Frrday)

f Y
" The laboratory should~ often be used to investlgate a problem that comes up tn class. (

A Iaboratory should usually precede the' drscussron of* the specrﬁc topic in class.

Laboratory’ actrvrtles should usually be reIated to the toprc that is ‘being studled in class.

- 3

‘ Students should usually khow the answer to a Iaboratory problem that they are

mvestrgatmg before they begin the experrment L . u

r"\

Most. laboratary actrvrtnes should be done by. the teacher or other students while the
<

Y ? .

{class .watches. . . : 7 N

, TURN PAGE
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TABLE 1 (continued) L ’ )
/ . o

46. It should be expected -that the data collected by various members of a ‘lass will -

v often be dlfferen,t for the same experiment.

47. During an experiment the students should record thelr data at the time they ‘make

_their observations. / -~

Py
B g

48. Students should sometimes be asked to design thelr own experlments to seek answers
to a question that puzzles, them.

. -~

.

49.  Students should often ask the teacher if they are gettmg correct results in their
experiment.

' ¢ -

¥’ - ¥

50. The teacher should answer most questlons about laboratory work by asklng the '

'

students questions. SRR _ ;
51.  One fourth or less of class time should be spent 'doing laboratory work. '

52. Studehts should always be requlred to follow teacher or laboratory manual specified

ways of domg laboratory work. - .. R . '
;\

Laboratories should be directed at students thoroughly learning the names' of

specific structures -and- SpClelC sequences of events. . . 0 .

(54.  Laboratory observatlons should be d|scussed within"a day or two after the completlon
of the session.

v s
. - ~ \

55. After complétion of a laboratory actlvity individual students or student groups should |

, have an opportunity to compare data. -

"‘

1A
W
% -

56. Sthdents should be requlred to copy ‘the purposes, materials, and procedures used in
their experlments from the text or l‘i%;oratory manual.

’

-

P

57. Students should be allowed to go beyond the regular laboratory exercise and do some
experimenting of their own, B . . .
58. Students should have an opportunrty‘ to analyze the concluslons that they have

’ . drawn |n the laboratory

1

59, 'A class should be able to explam all unexpected data collected in th__ laboratory

60. ' Students should spend time in the |nterpretat|on of graphs and tables of the data
which they collect. N

>

|l
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Tate in the te atbook or in study gurgjes

.
Y

."‘ 2 U . , ,
START HERE _ 'Scienfze 'Classrbom‘Ac‘t:i\?it:tes Checkli'st.. PR .
“ . SN J/_; T Student Perceptalons M Pt ] )
' rl My ;oh is 1o wpy dowﬁ and- l),cmon/e ‘what thc 1tcathc;g Jedls-us.. D . :- " '
. v, - . } ’ . . . ‘
' > W students arc thq‘ucn(ly .nllo\wd time in L|J>S l‘p talk dmong o¢ursc‘fws abuut ideds 1n suienee
S . .
3. Over 259 of our thss trmc I5 spentedn aftswcrmg orally or n writipg ajwswcré 1o yuestions tlmt
'A 4. Classtoom laboratory activities, such a$ expenments and demonstrattons are usually done hy
il { " Students rather than by the teacher. . . .
) 5 ~We sometimes discuss the. problems faced by scrermsts m the discovery of a scientific pnncrple
l 6. . If | don's aéree with what my teachcr says he wants ‘me to say so. N
1. Most of the questrons that we ask in cIass are to clear up what the).eacher or text has toId 5

'\8. We often talk about the kmd of evidénce that is behind a scientist's concIusron

O. A mayorrty of our cIass time is spent listening to our teacher tell us about science.
- ¢ . . . . ~
i . - oL . R ’
10.° My,teacher doesn't like to aLdmrt his mlstakes. , .
. .T \ - + -«
11~ Llf'ihere is a dlsagreement among students durtng a dlscussron the teacher usually teIIs us who
s is right. “ . ’

»

12 My teacher often’ repeats almost exactly v'vhat-the’ textbook says.

13, ,My teacher often asks us to explain the meamng of statements dlagrams graphs etc.
A €.
; ) § .
14, My teacher shows us that science has almost all of the answers to questrons about the natural
world . s .

5.. My teacher asks questtons tha't cause us to thtnk about rdeas that we hd¥e previously studied.

16. My teacher often asks questtons that cause us to think about the ewdence that is behind

statements that'are made in the textt;ook -, . . ) o v
17 The teacher tries to be certaln that we understand thc general ob;ecttves (purposes) of a
Le lesSon before we begin work on the lesson. v,

. , A

. 18.  When readtng the text, \Ce are expected to Iearn most of the’ detaris that aré’ stated there. #
4

19. We frequently are requlred to write ouf definitions to word lists.” - .

& s, . * .

' 20 When readrng the textboak, we u{ually are expected to ook for the mam problems and for

. the evrdence that supports them e » . Ct

\ Y \ \ -
‘ 21 - Our’teacher jries. 16 teach' us how to ask ourselves questions about statements in the text.

i » N 1§ L2 .9
’ 22 ﬁ\e tcxtbook and “the teachets riotes are about “the onlv sources of stientific kno“ledge that

-are discussed, in class. " . d
I 23 We often read in sources of science information (books. magazines, etc.) other than or "
| te\tbook " - e .
’ . ’ 4

I 24 We are often required to oufline sections of the textbook.

L B A ® -
. T .. js-.ﬁg '_ ’ R
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27.
28.

29.

35.

36.
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37.
38.
39,
40.
41,
42,

43.

44.
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QTABLE _2 {continued) o RS

‘

. v &
Our teacher does not hike ws to questioninfotmation contained in vur teatbook
Our tests indlude many guestions based on things that we have learned in our laboratory i
investigations, . . .

.

Our eests often ask us to write out definitions of terms. .

.

Our tests often ask us to relate ideas that we have learned at different times.
. o 4

Our tests often ask us to ¥igure out answers to new problems, .

' -
Our tests often give us data we have not seen prewously and ask us to draw conclusions from
these data, :
= . '
Our tests dften ask us to put labels on drawings.

We are often tested .on our ability to perform skills, such as make observations, the mterpretatnon
of data, etc. which we have Iearned in our Iaboratory activities,

Our tests generally do not contain problems w}ﬂch require the use of mathematics in their
solution. . ‘

* ) . . f
Sometimes we are given problems for which we must think up and@tate ways of looking for
solutions.

Occasionally we are given information on completed research and asked tolgvaluate the
procedures used by the researcher for looking for solutions to the problem@“

R -
We seldom have the opportunity to discuss in class the questions that are asked on our tests.

Py

My teacher usually tells"us step-by-step what we are to do in our Iabora‘tory activities. .

We spend some time before most Iaboratory mvestlgatuons discussing the purpose of” the
experiment. ' .

We often cannot finish our experiments because it takes so long to gather equipment and
.prepare_solutions. "L =

' , .
” .

The class works in the laboratory on a regularly scheduled basis {such as every Tuesday and
Friday). . . -

We often use the laboratory to investigate a problem that comes up in class.

The laboratory m»estigatiort usually comes before we talk about the specific topic in class.

Our Iaboratory'activities are usually related to the topic that we are studying in class,

We usually kno\\ the answer to a laboratory problem that pe are imestigating before we begin
the e\perlment )

Most of our-laboratory activities are done b\ the teacher or other students \\h:lc the class
watches, , - ;

The.data that™| collect for an experiment are often different from data that are vollected by
the other students for the same experiment. ~

”
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TABLE 2 (continued) :

LN
-
Y
.

- $
l 47. During an experiment we record our data at the time we make our observations.
. ‘ R ; . | .
l 48. We are sometimes asked to design our own experiment and to seek answers to a question‘that
. puzzles us. . . .
- . 3
l{ 49.  Our teacher wants us to ask him if we are getting correct results in our experiments.
’ i P . . .
50. The teacher answers most of our S:JCSIIOI"IS about the laboratory work by askuﬁg us questions.
l 51. We spend less than one-fourth of our time in science class doing laboratory work. .
52. We never have the chance to try our own ways 'of doing the laboratory work.
l \53. Our laboratory often consists of thoroughly learning the names of specific structures and
‘specific sequences of events. ’
I r54.. We talk about what we have observed in the !aboratbfy within a day or two after every.
activity. . .
. v
' 55. After completion of a laboratory activity, we compare the data that we have collected with the
data of other individuals or groups. 't
oo : ~ : .
5%6. We are required to copy the purposes, materials, and procedures used in our experiments from
the text or faboratory manual. ‘ ‘
¢ < :
; S57. We are allowed to go beyond ‘the regular laboratory exercise and do some experimenting on our
/ l own, . N . M
4 * -
58. We have-a ance to analyze the conciusions that we have drawn in the laboratory.
. ' ) . )
. 59. The class is gble to explain ali unexpected data that are collected in the laboratory..
\60. ~ We slud_g‘nts spend time n the interpretation of/g‘r"m\hr and tables of the data that we collect.
, . ] S . - , ‘ ¢
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SCALES
(1. INTERESTING s s s s s BORING
Av < 2. VALUABLE P 4 sIIsi 0 TIIIi oLsiiz WORTH LESS
,‘ 3- GOOD ' FR - -4 g Pt TIoiz B.AD .
' \4. PLEASANT a1t ornsIz zsslr izt omaiis UNPLEASANT ’ *
(5. EASY o e s em DIFFICULT !
B{e. LARGE s e SMALL
' . . D)7, stronG * i e WEAK
\ |8. HEAVY N R LIGHT
I 9. FAST i me e e SLOW
] c 0. DOING i mme ol s READING
l 1. ACTIVE o s o e e INACTIVE ”
12. BUSY o DOING NOTHING
l 13. FRIENDLY- . . ALOOF ° .
DJM. LIVELY - . TIRED
i 15. EASY-GOING e s BOSSY
l. 6. NICE . o s oo MEAN .
I | | IR
’ l Subscale A = Evaluation ’
l . » Subscale B = Potency
Subscale C'= AcgiQity .
I ) , Subscale D = Personality ,
Dy ‘ ' L i »
@l > .
l a
l' -
| : -
’ ¢
‘ ' R , -68- - :
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